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COMPRESSED STEEL CAB 
WHEELS. 

We give a series of en- 
gravings ill ustrating a new 
method of producing cast 
steel car wheels, rolled 
under great pressure, 
whereby a new product 
and new and important 
results are effected. It is 
the invention of Hervey 
W. Fowler, of Chicago, 
111., and for the manufac- 
ture of the wheels a large 
plant has been erected at 
Stony Island, Chicago, by 
the Fowler Steel Car 
Wheel Company, and is 
now in successful opera- 
tion. 

The general process of 
manufacture is briefly as 
follows : The wheels are 
first cast in the finest steel 
and while still hot are 




FRONT VIEW OF THE MACHINE, WITH CAR WHEEL BEING ROLLED. 



withdrawn from their 
moulds and subjected to 
an enormous rolling pres- 
sure, in the powerful ma- 
chine herewith illustrated. 
Ourlargeillustration shows 
a view of the car wheel roll- 
ing machine, and also a 
steel wheel blank on the 
carriage, by means of 
which it is introduced and 
removed from the ma- 
chine. 

Another illustration is a 
front elevation of t he great 
machine, showing position 
of wheel blank while being 
formed, reduced in dia- 
meter and condensed by 
the embracing rolls. 

In order to more clearly 
show the position of the 
rolls while operating upon 
the wheel blank, the car- 
(Continued on page 118.) 




THE FOWLER PROCESS OF ROLLING AND COMPRESSING STEEL CAR WHEELS. 



©1888 SCIENTIFIC AMERICAN, INC. 



176 



Sftituiitit %mtxmn. 



(September 22, 1888. 

One of our great political parties lately adopted as a 
plank in its platform the idea of a general one cent let- 
ter postage. As the chief portion of the revenue of 
the postal department is derived from letters, the im- 
mediate effect of such a reduction would be to knock 
down the revenues and increase the deficiency. But 
if we were to add [the parcels post, then the receipts 
would be so much increased that the one cent letter 
rate could be easily sustained. 

Independently, however, of its financial success, the 
parcels post system would be of extraordinary advan- 
tage to the country in promoting internal commerce. 
It is true we have admirable and effective means for 
transportation of parcels through the express compa- 
nies ; but they are only a drop in the bucket compared 
with the requirements of our great country. We have 
now over 55,000 post offices and 400,000 miles of mail 
routes ; of the latter, less than one-third are traversed 
by railways. 

Thegreat need of the day is the extension of the par- 
cels post system so as to render its benefits available 
wherever a mail route exists. 

It behooves our legislators to cast an occasional 
glance at the proceedings of other nations and promptly 
adopt the latest improvements. In regard to mail 
facilities and war vessels we are greatly behind the age. 
We originate little in these branches of the public 
service ; we only copy from Europe, and in doing this 
we are very tardy. 

■ * < ■ > > 

Report of the Commissioner of Patents for tbe Fiscal 

fear 188T-»88. 

Commissioner of Patents Benton J. Hall in his finan- 
cial report to the Secretary of the Interior, under date 
of August 31, 1888, renews the recommendation con- 
tained in the report of 1886-87 relative to the legisla- 
tion needful in amending sections 4,885, 4,887, 4,898, 
and 4,930 of the Revised Statutes. 

He also calls attention to the urgent need of increased 
facilities for the conduct of the business by providing 
additional room. This is a matter becoming more and 
more serious each succeeding year, as the work increases 
in consequence of the advancement of every branch 
of industry. The present space allotted to the bureau 
in this building is wholly inadequate to secure a 
prompt dispatch of the business. The importance of 
providing more room cannot be overestimated, if the 
business of this bureau is to be conducted as successful 
commercial men conduct theirs. 

The following statements exhibit in detail the busi- 
ness of the office for the fiscal year ending June 30, 
1888: 

Number of applications for patents 34,570 

Number of applications for design patents 1,068 

Number of applications for reissue patents HO 

Number of applications for registration of trade marks. 1,309 

Number of applications for registration of labels 682 

Number of caveats 2,408 

Total 40.277 

Number of patents granted, including reissues and de- 
signs 20,653 

Number of trade marks registered 1,083 

Number of labels registered 365 

Total 22,101 

Number of patents withheld for non-payment of final 

fees 2,957 

Number of patents expired 11,611 

Receipts and Expenditures. 

Receipts from all sources $1,122,994 83 

Expenditures (including printing and binding and 
contingent expenses) 953,730 14 

Surplus $169,264 69 
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WHAT IS THE BEST INSULATION. 

What is the best insulation for voltaic arc lighting 
wires 1 is an all-important question just now. Itmight 
even be called a serious one. There are, it is true, 
electricians who think, and indeed have publicly 
avowed, that the wires in their present condition do not 
threaten life, if only proper care is used in their distri- 
bution. Others, whose opinions are quite as worthy of 
attention, insist that with the present means of insula- 
tion and the present strength of currents, these wires 
are a constant menace. The public, it seems not un- 
fair to assume, is as a unit with these latter, and though 
it might be said, perhaps with truth, that the public is 
as unfamiliar with the question as it is easily alarmed, 
the fact that there is a general lack of confidence in the 
protection afforded by the present means of insulation 
ought to be, and indeed is, enough to urge the projectors 
of this system of lighting to bestir themselves. 

At the recent meeting of electric lighting men, the 
committee long since appointed to inquire into this 
question of insulation admitted through its chairman, 
Mr. Elihu Thomson, their inability to make a report. 
The disappointment thereat was good circumstantial 
evidence, if such were wanting, to prove how sincere is 
the desire of the companies to improve their insulation, 
some members of the association coming from distant 
parts with the single purpose of listening to this report 
and profiting by the information which, because of the 
personnel of the committee, there was reasonable hope 
it would contain. 

The reasons for the unusual reticence on the part of 
this committee are not far to seek ; but whether or no 
they are satisfactory, each interested person must de- 
termine for himself, the question being one on both 
sides of which much may be said. Here are the bare 
facts gleaned from what was admitted at the convention. 

Being practical men, the committee not only exam- 
ined the relative values of the known kinds of insulation 
from a laboratory standpoint, but sought information 
from station superintendents. In both directions the 
evidence was meager and conflicting. If the name were 
given of the device which acquitted itself best in the 
laboratory, it might lead many to adopt a system more 
certain in small, carefully guarded tests than in gene- 
ral employment, while if the evidence of those who 
might be interested was accepted, certain manufac- 
tures might be praised above their merits and given 
an undeserved prominence above their rivals. 

It might be urged against this that if the committee 
is afraid to name a manufacture, even if the best of the 
evidence collected is in its favor, no benefit may be 
hoped for from its exertions, and all its learning and 
skill but discover for it a path by which it may depart 
from its purpose. On the other hand, itseems immedi- 
ately obvious that it would be hazardous as well as un- 
fair to come to a decision in so difficult a question as 
this, where reliable evidence is hard to find, and where 
that which may be had conflicts with experiments 
made by disinterested hands. 
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ADDITIONAL POSTAL FACILITIES NEEDED. 

We pride ourselves upon being an enterprising nation 
of liberal and progressive ideas, considerably in ad- 
vance of our neighbors, especially those of Europe. 
But in some respects this pride of ours has no basis 
except self-conceit. 

Take for example the matter of postal facilities. 
We plume ourselves upon the progress we have made. 
But it required the teachings and example of England 
and the Continent for nearly half a generation before 
the Americans opened their eyes and understandings 
to the success and immense advantages of cheap letter 
postage. 

We have at last got the idea into our heads, and at 
the present time our people may transmit their letters 
as cheaply as do the English. 

But there is still one branch of the postal service to 
which we remain blind, although it is of the greatest 
importance to the public and of enormous value to our 
postal revenues. We allude to the parcels post, which 
has long been in successful operation abroad. 

The dull Germans have been working the parcels 
post for several years with great satisfaction. Mer- 
chandise of almost any description may be forward- 
ed by mail in Germany, and the public convenience is 
promoted thereby in a wonderful manner. The rate 
charged is a little over one cent per pound. Packages 
of 110 lb. can be sent for $1.20. In 1885 almost seventy 
millions of packages were transported by mail, the 
average weight of each being 9 lb., or over six hundred 
millions of pounds, a quantity greatly in excess of the 
entire American mails, and fifty times more than the 
weight carried by our present puny and expensive 
little package post system. 

The postage yielded by the German parcels, for the 
year mentioned, was $7,776,272. 

For many years past, the expenses of the American 
Postal Department have exceeded the revenues. For 
the year 1885, the deficiency was $8,318,696. For the 
present fiscal year, the shortage will be much less. It 
is evident if a parcels system something like the Ger- 
man were established, the receipts of the department 
would always be in excess of the expenditures. 



On July 1, 1888, there were 7,227 applications on file 
still awaiting action on the part of the patent office. 
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The Eucalyptus for Boilers. 

In their official report to Rear- Admiral Gherardi, com- 
mandant of the navy yard, a board of naval engineers 
stated they considered the use of the eucalyptus 
boiler scale preventive of great advantage in lessening 
the deposit of scale and in rendering what is deposited 
soft and easily removable, preventing as it does the 
scale from adhering to the surface of the boilers. The 
test had been employed in the steaming boilers of the 
Richmond for over a year, and the interior surfaces had 
been kept free from scale without the use of scaling 
tools, it being only necessary to wash the boilers out 
with a strong jet of water from the steam hose. "In. 
distilling boilers the deposit of scale was also lessened. 
The interior surfaces of. the boilers, these officers lie- 
ported, show no sign of pitting or corrosion. 



The Hudson River tunnel is about to be completed 
by British capitalists and by British engineers, viz., 
Sir J. Fowler and Mr. B. Baker. In a report on the 
subject the latter state that the work already done is 
substantial and well designed. They estimate that re- 
maining to be done can be completed in about eighteen 
months, at an expense of 180.000Z. for the north tunnel 
and 350,0002. for the south tunnel. 
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Richard A. Proctor. 

With the deepest regret we have to announce the 
death of Richard Anthony Proctor, the noted astrono- 
mer, who died on the 12th of September in the Willard 
Parker Hospital, this city. He arrived here on the 10th 
after a journey by rail from his home and observatory 
at Oak Lawn, near Orange Lake, Marion County, Fla. 
Mr. Proctor left his wife, who is suffering from malaria, 
at Oak Lawn with other members of his family, and 
was to have sailed on the Umbria on the loth, for Eng- 
land, where he had engagements to lecture this fall. 
He traveled alone, and was obliged to pass through the 
yellow-fever district on his way North. He received a 
certificate of health from a physician at Orange Lake 
before lie left there. 

On the 10th, Mr. Proctor went directly to the West- 
minster Hotel. On the following morning he remarked 
to the landlord, Mr. Schenck, that he was not feeling 
well, and was advised to send for a physician. He re- 
tired to his room, and was visited by Dr. George S. 
Conant, who found him in a semi-delirious condition, 
and discovered symptoms which led to a suspicion of 
yellow fever. He called in Dr. Cyrus Edson of the 
Health Department, and afterward Dr. A. Jacobi. As 
the result of their examination, it was decided that Mr. 
Proctor's disease was so much like yellow fever that he 
ought to be removed immediately from the hotel. He 
cheerfully consented to go wherever the physicians 
thought best, and they resolved to send him to the 
Willard Parker Hospital, whither he was quietly re- 
moved in an ambulance that night. When Dr. Edson 
had made his report to President Bayles of the Health 
Board, a corps of physicians and fumigators went to 
the Westminster Hotel and thoroughly disinfected and 
fumigated the room which had been occupied by the 
astronomer. Then they ripped up the carpets, tore 
down the curtains, took the bed apart, and carted 
everything away. The furniture and other contents of 
the room were burned. 

Richard A. Proctor was born in Chelsea, England, 
on March 23, 1837. His taste for mathematical studies 
was evinced at an early age. After studying in an 
academy at Milton-on-Thames, and serving as a clerk 
in a London bank, he entered King's College, London, 
and then St. John's College, Cambridge, where he was 
graduated in 1860. In the same year he was married. 
For some time after taking his degree he studied his- 
tory and literature, and then devoted himself assidu- 
ously to astronomy. In 1863 he wrote an essay on 
"Double Stars," which appeared in the Cornhill Mag- 
azine. In 1865 he published a monogram on Saturn, 
and early in 1866 his " Gnomonic Star Atlas" and 
"Handbook of the Stars." In 1866 he was elected a 
member of the Royal Astronomical Society, and in 1868 
he obtained a seat in its council. In 1874 he was chosen 
one of its honorary secretaries. " Other Worlds than 
Ours, "his first book of science designed for popular 
circulation, was published in 1870, and was remarkably 
successful. It has been followed by many other works 
from his pen on astronomical subjects, most of them 
so written as to be attractive to lay readers. His 
chief scientific work has consisted in the investigation 
of the evidence available for determining the structure 
of the stellar and nebular universe. Having analyzed 
results collected by the Herschels, Struve, and others, 
and carried out a series of original researches, including 
the construction of a chart of 324,000 stars, Mr. Proctor 
was led to a new theory of the structure of the stellar 
universe. He put forth in 1869, on theoretical grounds, 
the since established theory of the solar corona, and 
also that of the inner complex solar atmosphere, after- 
ward discovered by Prof. Young. Since 1878 he had 
published several volumes of essays on scientific and 
general subjects, with two treatises on "Whist." For 
some months before his death he had been at work in 
the preparation of a popular " Astronomy " on an ex- 
tensive scale. 

In addition to his other work he was a special contri- 
butor to the Scientific American. He prepared for 
us specially, at one time, a series of twelve original star 
maps for this latitude, showing the positions of the stars 
for each month in the year. Added to all his other 
labors, Prof. Proctor was the editor of Knowledge, a 
popular monthly scientific magazine, published in 
London. 

Mr. Proctor made lecture tours in this country in 
1873 and 1875. In 1879 he lectured extensively in Aus- 
tralia. His first wife having died, he married a lady of 
St. Joseph, Mo., in 1884, and for some time he made that 
city his home. 

Mr. Proctor was perhaps the most prolific writer of 
his day on scientific subjects, and, as might be expected 
where an author produces works on such topics with 
amazing rapidity, his works were not marked by ex- 
haustive research or by so complete and exact accounts 
of the subjects discussed as would stand the closest 
scrutiny by experts. In comparison with the mass of 
popular scientific publications, however, his writings 
are remarkable for their general accuracy and thorough- 
ness. He wrote with great clearness, with an enthusi- 
asm which communicated itself to his readers, and with 
a fullness of detail and illustration which are very wel- 
come to the student not already a scientist. All his 



reasoning was that of a highly disciplined mind, pos- 
sessing a complete understanding of the mathematical 
relations involved in the problems considered. As a 
lecturer he was less successful from a scientific point of 
view than he was as a writer, being too incautious in 
his statements, unnecessarily diffuse, and inclined to 
be rash in his speculations. With the general public, 
however, his lectures were fortunate efforts, his hearers 
being always pleasantly entertained, while their minds 
were enriched with many new ideas. 

For most of the foregoing particulars we are indebted 
to the Evening Post of this city. 



Josepb Francis. 

The venerable Joseph Francis, who for years has 
pleaded with Congress for recognition of his claim as 
the inventor of the life-boat, which recognition other 
governments had already given, has been informed 
that Congress, a few days ago, passed a resolution 
which says that " in view of the lifelong services to 
humanity and to his country of the now venerable 
Joseph Francis, in the construction of life-saving ap- 
pliances, by which many thousands of lives have been 
saved, the director of the mint is hereby authorized 
and required to strike a gold medal, with a suitable 
device and inscription, prepared under the direction of 
the Joint Committee on the Library, to be presented 
by the President of the United States to Mr. Francis in 
recognition of his eminent services." 

The "venerable Joseph Francis" is now eighty-six 
years old, and for many years lived at the Stevens 
House on lower Broadway, but went to San Diego, Cal., 
last winter. He has spent the whole of his life, since 
he was eleven years old, in the study and perfection of 
life-saving appliances. Those who see him for the first 
time are reminded of some of the genial old characters 
in Dickens' works. He has a broad and high fore- 
head, with his moderately long gray hair brushed 
smoothly back from the temples, a neatly trimmed gray 
mustache and a wee bit of goatee. Add to the pleas- 
ing expression of his face his pale blue eyes, which 
twinkle beneath his shaggy eyebrows, and his old 
fashioned black frock coat, black trousers, and high 
standing collar, and one has the quaint appearance of 
a member of the old school. 

"Joe" Francis used to spend his time after school 
hours reading stories of the terrible shipwrecks, and 
he was finally encouraged to devise some means of sav- 
ing life. It was shown that when only eleven years old 
he made a small boat of his own model, and made 
compartments in the bow and stern which he filled 
with old pieces of cork. He then filled the boat with 
water, and was surprised to find that it would not 
sink, even after four men got into it. It was the first 
life-boat ever built in this country. He kept on mak- 
ing improvements until 1819, when a life-boat which 
he sent to the Massachusetts Mechanical Institute re- 
ceived " favorable mention." This was his first bit of 
encouragement. 

Six years later he brought to New York the first 
buoyant wooden boat, which he called a life-boat, and 
exhibited it in the presence of the leading shipping 
merchants at the foot of Wall Street. He tossed it 
overboard, bottom up and endwise, and she righted at 
once. Then he dropped her from the end of a yard- 
arm of a ship and she went out of sight, but almost 
instantly rose to the surface, right side up. He filled 
her with men who tried to capsize and to sink her, 
but to no use. The boat was exhibited in other cities, 
and his first order was for two boats from Canada. 
From that time his fortune began. The Emperors of 
Russia and Brazil gave him orders for two state barges, 
and he had orders for pleasure boats and yachts. He 
continued to improve upon the life-boat, and in 1845 he 
had perfected an iron life-boat, but the United States 
government refused to order any of them until he had 
given it a practical trial. 

Finally, on January 12, 1850, the British ship Ayr- 
shire, with 200 people on board, went ashore on the 
Jersey coast, and he threw a line to her and ran his 
new life-car back and forth several times, and saved all 
but one. This made him the hero of the day, and 
when he went abroad to recuperate his health, the 
crowned heads came forward to do him honor. Em- 
peror Napoleon, before whom he gave a special exhibi- 
tion of the life-car, knighted him and gave him a gold 
snuff box. The box bore the imperial monogram and 
crown, and was studded with eighty-six diamonds. 
The Emperor of Russia created him a knight of St. 
Stanislaus. He received medals of honor and diplomas 
from all of the crowned heads, and when he returned 
home he found that his life-car and pontoon wagons 
for naval and military purposes had been adopted by 
this government. — N. T. Tribune. 



Compulsory Insurance in Germany. 

From the description givenof it in the Contemporary 
Review, one can hardly wonder if the system of com- 
pulsory national insurance in Germany finds admirers. 
Let us put the case as briefly as possible : 

A workman earning 20*. a week has to pay out of 
that sum — or, rather, it is deducted for him by his em- 
ployer — a fraction under 5d. as an insurance against 
sickness and death and 2%d. as an insurance against 
old age and infirmity. There is also a special fund 
against accidents ; but to this he contributes nothing. 
In return he is entitled, us a matter of right, to the fol- 
lowing benefits : 

1. In case of illness, thirteen weeks' free medical ad- 
vice and treatment, including dentistry and accouche- 
ment fees should he be married ; free medicine and 
minor surgical appliances ; a money allowance amount- 
ing to one-half of his average wages ; or, in place of all 
this, free board and treatment in a hospital, with, in 
certain exceptional cases, a modicum of sick money. 

2. In case of death, an amount equal to twenty times 
the local daily wages of an ordinary day laborer is paid 
to the survivors. 

3. In case of accident, the insured workman receives 
the sick benefit, with the addition of compensation for 
partial or total disablement or (to the survivors) on 
death. This, for a workman earning 20s. a week, 
amounts to a pension of 57*. lOd. per month if be is 
totally disabled ; while, if he is killed, 80s. is allowed 
for burial expenses, and his widow, say with two chil- 
dren, receives 43s. id. per month till the children are 
fifteen years old. 

4. When old age or infirmity comes on, and the work- 
man is no longer fit for labor, he can claim a pension 
of £6 a year, annually increasing to £12 10s., according 
to the length of time he has been employed. 

Thus the German workman, by the compulsory de- 
duction from his income of less than eightpence in the 
pound, is secured against everything which can pre- 
vent him from following any employment he can get. 
Sickness, death, disablement, and infirmity are all pro- 
vided for. The sick insurance system is understood to 
be self-supporting on the whole. If there should be any 
deficiency, provision is made for its being supplied by 
the employers or by the commune. The accident fund, 
as we have seen, is maintained wholly by the employ- 
ers. The old age fund is supported by the workmen, 
the employers, and the State in equal proportions — 
that is, each pays a third. It will be seen that the only 
financial liability undertaken by the State is for one- 
third of the amount of the pensions payable to the aged 
and infirm ; and these, unless some provision be made 
for them, the State is bound to support in any case. 
But, of course, the whole scheme is State created, and 
undoubtedly there is State socialism in it. The deduc- 
tions from wages are compulsory ; so are the payments 
and the responsibilities which the employers have to 
bear in the first place and the general community after- 
ward. Some show of non-interference by the State is 
made by the provision under which the various exist- 
ing clubs, guilds, and unions are incorporated into the 
machinery of the system, and are left under the man- 
agement of the members ; but still it is all under the 
supervision of the Imperial Insurance Bureau. The 
individual workman has no more control over the 
amount which goes to his insurance than he has in this 
country over the payment and disposal of the tax im- 
posed on his beer and tobacco. 

"No act has to be done by the workman in order to 
place himself under insurance ; he has literally nothing 
to do, neither to give notice of membership nor to pay 
personally any subscription. He enters the insurance 
by taking work ; it is only when he desires not to en- 
ter that he must make a declaration and give proof 
that membership in another club exempts him from 
compulsion. The employer is responsible for the work- 
ing of the act with regard to his employes ; he has to 
pay the whole subscriptions, and is also responsible, 
under penalty, for the due notifications of entrance and 
exit of members of a club when required." — London St. 
James Gazette. 



■»<»>» 



Etching Liquid for Steel. 

Mix one ounce of sulphate of copper, one-fourth of 
one ounce of alum, and one-half teaspoonful of salt re- 
duced to powder, with one gill of vinegar and twenty 
drops of nitric acid. This liquid may be used either 
for eating deeply into the metal or for imparting a 
beautiful frosted appearance to the surface, according 
1 to the time it is allowed to act. 



Trials of Rapid Firing Guns. 

A report has just been made to the British War 
Office upon the experiments recently carried out with 
the Maxim gun at 600 and 800 yards, in comparison with 
fire from Martini-Henry rifles. At 600 yards fifteen men, 
all first or second class shots, fired ten volleys and made 
52 per cent of hits in 3 min. 36 sec, while the Maxim, 
firing the same number of rounds at the same targets, 
made 81'56 per cent of hits in 2 min. 36 sec. At 800 
yards the results were : 15 Martini-Henrys, 40'66 per 
cent of hits in 3 min. 40 sec. ; Maxim, 80 per cent in 1 
min. 30 sec. The targets were arranged so that the vol- 
leys fired by the men were directed alternately a quarter 
right and a quarter left, the intervals between the tar- 
gets being 12 yards ; the Maxim fired 15 shots altern- 
ately on each target. Further experiments are to be 
made at unknown distances, and as nearly as possible 
under service conditions, at ranges between 1,000 and 
1,200 yards ; and on this occasion the new service rifle, 
with dial sight, is to be tested. 
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COMPRESSED STEEL CAB WHEELS. 
{Continued from first page.) 
riage and front supporting disk were removed before 
this picture was taken. 

The great machine stands 18 feet in height from the 
bed plate, weighs 112 tons, and is capable of exerting a 
rolling pressure upon the wheel of 2,500 tons. 

The heated wheel is taken from the furnace and 
placed upon a disk immediately in front of the opening 
in the machine intended to receive the wheel. Another 
mould or disk descends upon the wheel, and the two 
are fastened securely together by an axle passing 
through the hub of the wheel and drawn tightly to- 
gether by means of a large key driven through with a 
sledge. As these disks exactly fit the wheel, and are 
thus held tightly upon it, there is no chance for the 
wheel to change shape while the tread is being rolled. 
The wheel is then tilted upon its carrier and quickly put 
in place between the rolls. A great engine revolves the 
wheel rapidly, and five rolls driven by screws operated 
by a pair of smaller engines press with great power 
upon the tread and flange of the wheel. It requires 
180 revolutions of the engines operating the screws to 
make one revolution of the screws. The whole process 
of rolling requires only about two minutes. The rolled 
surface of the wheel, as it comes out, is polished, and 
shows clearly the great density of the metal effected by 
the compression. The diameter of the wheel is reduced 
about five-eighths of an »iich in the process. The 
wheels are then annealed in the same manner as chilled 
wheels, after which they are ready for use. 

Figs. 2, 3, 4 illustrate the gearing and mechanical 
combinations of the machine. 

Fig. 5 shows a section of a truck wheel divided by a 
vertical line. The larger part represents a segment of a 
blank, the other, one-half of the finished wheel rolled 
therefrom. The relation clearly shows the reduction 
in diameter resulting from the action of the rolls. 

Fig. 6 is a view of a section of the broken rim from a 
finished wheel, showing the condensation of the steel 
in the flange and tread caused by the great pressure of 
the rolls. 

The Fowler steel car wheel is an integral cast steel 
car wheel, having its hub, plate, and the main portion 
of its rim composed of the metal in its normal condi- 
tion,' with the flange and tread hardened and con- 
densed in radial and peripheral lines, by process of 
rolling under enormous pressure. It is made from a 
solid blank of steel. The metal is produced especially 
for this purpose and is exceptionally strong. As com- 
pared with other wheels, it is relatively light (a 33-inch 
wheel of usual section of rim weighs but 460 lb.) It is 
rolled under enormous pressure to a perfect finish. It 
is absolutely round and exact in size. It is durable. 
The density of the metal in the tread and flange, re- 
sulting from the compression during the reduction in 
diameter, insures a greater mileage than is possible to 
either steel-tired or chilled wheels. It embodies the 
requisites of great strength, durability, lightness and 
concentricity. 

The inventor says : The main objects of my inven- 
tion are to economically correct such peripheral varia- 
tions as are liable to exist in a solid steel-wheel casting, 
and also to condense and toughen the tread of the 
wheel. My machines can, however, be em- 
ployed, if desired, for rolling the rims of 
other kinds of car wheels. 

So far as I know, steel car wheel castings, 
if practically rolled at all, have heretofore 
been so rolled as to increase the diameter of 
the casting, and such machines as have here- 
tofore been devised would inevitably pro- 
duce a finished ear wheel of greater diame- 
ter.than the original casting. My machines 
do not thus increase the diameter of the 
original casting, but reduce it correspond- 
ingly to the degree of condensation and dis- 
placement of the metal at the flange and 
tread of the wheel. By said prior method 
the web of the wheel has also been rolled 
Simultaneously with the tread ; but by my 
method the wheel at and adjacent to its 
rim is only operated upon, although the web 
might be more or less condensed by addi- 
tional co-operating mechanism without ma- 
terially affecting my invention. My ma- 
chines are adapted to properly operate upon 
a car wheel, whether it be wholly cold, or the 
rim heated and the web cold, or the entire 
wheel heated ; but of course the results 
would be more or less varied in harmony 
with said several conditions. The method 
or process involved is believed to be novel, 
as well as the cast steel car wheel produced 
thereby. 

My machine is believed to be novel, in that 
it embodies the combination of a series of circularly-ar- 
ranged and positively-driven rolls, each having a pair 
of flanges or collars and a rolling face, corresponding to 
the periphery of a finished car wheel, and a housing 
for said rolls which affords a central space for the free 
reception of a car wheel, so that its periphery may be 
properly engaged by the several rolls. The two collars 



or flanges on each roll constitute means whereby the 
rim of a car wheel is accurately trued up and the 
metal confined against undue expansion between the 
inner and outer faces of the rim. For admitting 
and discharging a car wheel, and for gradually in- 
creasing the rolling pressure thereon, the rolls are 
radially adjustable, and are locked by adjusting or 
temper screws, as is common in rolling mills, and said 
screws are arranged to be simultaneously operated. I 
also employ driving gearing in a separate housing, and 
connect with the rolls by means of coupling bars. I 
have also provided an axial clamp, by which, when- 
ever desirable, the web of a wheel may be supported 




during the rolling operation, and I have also provided 
means whereby said wheel may, when desired, be 
axially mounted during the rolling operation. 

As a rule, I prefer the rolls so arranged that an axial 
support for the car wheel may be dispensed with, and 
I have referred to said rolls as being oppositely located, 
and by this I mean that said rolls are so located with 
reference to each other that each exerts an opposing 
rolling force against that of some one or more rolls 
which are located substantially opposite thereto, and 
while in most cases it may be desirable to have said 
rolls exactly equidistant, it is sometimes desirable to 
have them variably spaced. 

Instead of relying upon the original heat in the car 
wheel casting, I can usually obtain better results by tak- 
ing a cold casting and heating it in an annularly cham- 
bered furnace, which will thoroughly heat the rim of 
the wheel and keep the center sufficiently cool. When 
a casting has been thus specially heated, the clamp 
may or may not be used, according to the dimensions 
of the wheel and the degree of heat at its hub and web. 
In some cases a cold casting may be entirely heated and 
rolled, if due care be given to centrally clamping it, as 
described. 

In rolling the tread of a wheel, the reduction in 
diameter may be readily gauged by means of suitable 
calipers, and when an axial support for the car wheel is 
employed, the careful control of the several rolls will 
enable the diameter to be accurately gauged. 

A cast steel car wheel with its rim or tread rolled and 
condensed, as in my machine, and by the method de- 
scribed, is a novelty in the trade, and has special value 



many cases unequally worn wheels can be rerolled in my 
machines and rendered suitable for further and effici- 
ent service. 

Referring to Fig. 6, it will be readily seen that the 
flange is perfectly developed, and it wilt be obvious that 
it, as well as the tread, must be composed of metal so 
condensed and worked as to render it well suited for 
the severe and trying service to which car wheels are 
necessarily subjected. 

< n i » ■ 

Pictet's New Ice machine. 

One of the objects creating considerable attention at 
the Jubilee Exhibition in Vienna is the new ice machine 
devised by M. Pictet, of Geneva, who has gone to 
Vienna to personally superintend his exhibit and intro- 
duce this machine in Austria. In general principles 
the machine does not differ from others, but there are 
some important modifications in detail. Instead of 
using sulphurous acid, as in his previous machines, M. 
Pictet uses a mixture of sulphurous acid and carbonic 
acid, which has received the name of " liquide pictet." 
The boiling point of this liquid under atmospheric 
pressure is at — 19° C, and at a temperature of -j-50° C. 
the pressure of the gas is only half that of pure sulphur- 
ous acid. The inventor has some theory, according to 
which there takes place an actual chemical combi- 
nation of the molecules of the two gases when they are 
being liquefied under pressure ; and it is due to this 
property that the work expended in compression is 
much smaller than in any other working agent. The 
"liquide pictet" is not inflammable, and can even be 
used for the extinction of fires. It has the further ad- 
vantage of leaving a greasy dew upon the surfaces of 
the cylinder, piston rod, valves, etc., rendering special 
lubrication unnecessary. The generator consists of a 
system of seamless copper pipes communicating with a 
chamber, at the bottom of which the liquid enters, 
while the gas is drawn off from the upper part. The 
arrangement of pipes is such as to facilitate an efficient 
circulation throughout the whole of the generator. 
The pump is provided with clack valves ; but to avoid 
the risk of breakage, each valve is controlled by two 
springs, one pressing it down on its seat and the other 
acting as a stop when it rises. 




SECTIONAL ELEVATION 



WHEEL ROLLING MACHINE, 



because of the fact that the tread is thoroughly con- 
densed, and is practically circular, and is considerably 
less in diameter than the original casting. Such 
wheels can be produced at much less cost than the well 
known steel tire wheels, or others of a composite 
structure, and yet mine are capable of similarly ex- 
tended service with equally desirable results, and in 



Snake Bite and Yellow Fever. 

Dr. Urias da Silveira has sent to the Medico-Chirur- 
gical Society of Rio de Janeiro a quantity of a vegeta- 
ble substance which is very common in the provinces 
— Minas geraes and Barra mansa — and which, he says, 
he has used with great advantage in the bites of 
cobras, especially during the period in which the most 
serious symptoms — hemorrhages and ataxo-adynamic 
phenomena — appeared. He points out analogies be- 
tween the effects of snake bite and of yellow fever, both 
of a symptomatic and pathological nature, and sug- 
gests that the drug he sent should be tried in cases of 
yellow fever. 

m i ■ i m 

How Iron Rusts. 
At a recent meeting of the Iron and Steel Institute, 
an interesting communication was read on the chemi- 
cal processes involved in the rusting of iron, by Pro- 
fessor Crum Brown. It was explained that the neces- 
sary conditions for the production of rust are 
— first, metallic iron ; second, liquid water ; 
third, oxygen ; and fourth, carbonic acid — 
both the latter being dissolved in the liquid 
water. Water in the vaporous condition, 
even in the presence of carbonic acid and 
oxygen, does not affect the metal, except at 
high temperatures, as in the formation of 
magnetic oxide of iron. Liquid water with 
oxygen dissolved in it does not act at ordi- 
nary temperatures on iron. This is shown 
by the fact that ordinary water exposed to 
the air does not rust iron if the water con- 
tains a substance such as lime or caustic 
alkali. As soon, however, as the lime or 
alkali is carbonized, the water and carbonic 
acid begin to act upon the iron, the first 
result being the formation of ferrous carbon- 
ate, which subsequently is changed to bi- 
carbonate and dissolves, and then to reddish 
brown ferric hydrate. As in this process 
the carbonic acid gas is first absorbed and 
then given off again, the continuation of the 
process of rusting is not dependent on new 
carbonic acid absorbed from the air, but the 
original carbonic acid can carry on the pro- 
cess indefinitely, as long as liquid water is 
present, and oxygen is supplied from the 
air. Once the process is started, it goes on 
rapidly because the porous rust not only 
does not protect the iron, but favors, by its 
hygroscopic character, the condensation of 
water vapor from the air as liquid water. A piece of 
iron, therefore; which has begun to rust will continue 
rusting in an atmosphere not saturated with water 
vapor, an atmosphere in which a piece of clean iron 
will not rust, because liquid water will condense from 
such an atmosphere on the hygroscopic rust, but not 
on the bright iron. 
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AN IMPEOVED PUNCH FOB BANE CHECES, ETC. 

A simple and positive feed motion little machine, for 
punching out of checks figures representing the 
amounts for which the checks are drawn, is now being 
put on the market by th& patentees, the Lowdon Bank 
Punch Company, of Kansas City, Mo., and is illustrated 
herewith. One of the principal advantages of the ma- 
chine is the rapidity with which it can be operated, 
which is claimed to be twice that of other machines of 




THE LOWDON BANE PUNCH. 

this class. The dollar mark is on the left, and it is 
punched before and after the amount. In the machines 
made for the English market a star takes the place of 
the dollar mark, and is punched before, after, and to 
separate the pounds, shillings, and pence. The best of 
material and workmanship are employed in getting up 
this machine, which is also sold at a materially lower 
figure than the rotary machine. The Hoggson & 
Pettis Manufacturing Company, of New Haven, Conn., 
are the manufacturers of and Eastern agents for the 
machine, and also have the control of its sale in foreign 
countries. 

* » 1 > i» — — 

IMPEOVED ELECTEICAL SHOAL WATEB INDICATOB. 

A simple and efficient electrical device for taking 
soundings, and giving an alarm on board a vessel when 
it approaches shoal water, is illustrated herewith, and 
has been patented by Messrs. Pedro Vigil and Juan N. 
Revueltas, of the city of Mexico. The body of the 
sounder is a metal cylinder, with its bottom wood-lined 
and chambered to receive a central socket in which is 
inserted the lower end of a tube made of insulating 
material, preferably glass, closed at its upper and lower 
ends by disks of conducting material, the tube being 
about half filled with mercury, as shown in the sec. 
tional view, Fig. 1. Brackets on the inner surface of 
the cylinder support a plate having a metallic collar 
inclosing an elastic packing which covers and seals the 
top end of the tube, the rest of the cylinder being 
filled with shot, to hold the sounder perpendicularly in 
the water. A conical bead is fitted to the sounder, and 
a cable passing through it, carrying two electrical con- 
ductors, is attached to the top plate within the cylin- 
der, one of the conductors being connected with a disk 
closing the top of the mercury tube, while the other 
conductor is connected with a similar disk at the bot- 
tom. The cable communicates with a battery and 
sounding device, such as an electric bell, upon ship- 
board, and, the sounder being suspended therefrom, 
normally maintains its vertical position until the ves- 
sel approaches a reef or reaches shoal water, when it 



Tbe Harvest Moon. 

The harvest moon this year is that which is full near- 
est the 23d of September. This year it is the moon 
which fulls September 20. Instead of the ordinary dif- 
ference between the time of rising, reaching sometimes 
nearly to an hour, this moon, at the time of the autum- 
nal equinox, to those in high latitudes rises for several 
days in succession with an interval of only a few min- 
utes, thus really giving much more moonlight than at 
any other season of the year. In the earlier days, 
when labor was scarce, and the interruptions to 
the gathering of the harvest from heavy rains were 
frequent, the blessing of a full moon rising within 
the same hour for three successive days was hearti- 
ly appreciated by those in northern latitudes, and 
the simple-minded peasant, not understanding as- 
tronomy, supposed, it was a direct intervention of 
the Deity in his favor. This only occurs at this 
period of the year. The moon is always opposite 
to the sun when she is full, and she is full in the 
signs of Pisces and Aries in September and October, 
these being opposite to Virgo and Libra, which 
are occupied bythe sun in that season. Any one 
-. who will study a celestial globe will see that in 
those two signs of the Zodiac the path of the moon 
is more oblique, that is, it rises from the horizon 
in a smaller angle than during the remainder of 
the year. In plain terms, the moon moving east- 
ward in or near the ecliptic, at the rate of about 
thirteen degrees per day, will descend only a short 
distance below the horizon for four or six days in succes- 
sion, that is, for two or three days before the full and 
two or three days after, thus giving a greater succession 
of early and brilliant moonlight evenings. From her 
position she does seem larger, also, to the eye, and thus 
there is a real glory in the harvest moon found at no 
other season of the year. — iV. Y. Journal Commerce. 

■ « i n » 

AN IMPEOVED CAETEIDGE SHELL CUTTEE. 
A shell cutter of cheap construction, for expeditiously 
removing the surplus material of a cartridge shell, after 




AN ELECTEICAL SHOAL WATEB INDICATOB. 

turns upon its side, establishing electrical communica- 
tion between the disks, by which an alarm is sounded 
on board the vessel. 

For further information relative to this invention, 
address Mr. Pedro Vigil, No. 4 Providencia Street, City 
of Mexico, Mexico. 
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AN IMPEOVED STOP AND WASTE FAUCET. 
A stop and waste faucet adapted for use either as a 
right or left hand faucet, making one device which 
may be utilized to serve a dual purpose, is illustrated 
herewith, and has been patented by Mr. William 
Briggs, of Nos. 110 and 112 Kent Avenue, Brooklyn, N. 



STEIN'S CAETBID6E SHELL CUTTEE. 

loading and before crimping, is illustrated herewith, 
and has been patented by Mr. William Stein, of No. 309 
Federal Street, Camden, N. J. The handle is adapted 
to enter the shell, a stationary cutter blade being se- 
cured in the handle a short distance from its end, with 
the blade projecting from the surface on one side. The 
blade is preferably secured in a transverse recess in the 
end of the handle, the recess forming a seat for the 
tang of the blade, a solid block, circular in cross sec- 
tion, being united to the handle end by a screw pass- 
ing through a hole in the shank of the cutter blade and 
into the handle. This block forms a gauge, and one 
screw retains both the cutter blade and gauge in place, 
the surplus material of the shell being pared off by ro- 
tating the implement in the shell until the gauge comes 
to a seat against the wad of the cartridge. 

< i ■ i — — 

Court of Patent Appeals. 

Mr. Culberson, chairman of the Judiciary Committee, 

has reported to the House a bill to create a Court of 

Patent Appeals. The bill provides that the court shall 

consist of one chief and two associate justices, drawing 

salaries of $6,000 per annum, and the proper clerical 

and reportorial force. The court is to have appellate 

jurisdiction in patent cases coming from United States 

courts and the Commissioner of Patents, with a right 

of appeal to the Supreme Court, and all pending cases 

now before the Supreme Court touching patents, trade 

marks, etc., are to be transferred to the Court of Patent 

Appeals. 

< ii i» 

It is stated that plans are being prepared in the 

navy department at Washington for two new monitors, 

which, if the report is to be trusted, will be marvels 

of offensive and defensive strength. They are to 

carry a 110 ton gun, to be heavily armored, and to 

steam 18 knots an hour, all on a displacement of 3,500 

tons. 




BBIGGS' STOP AND WASTE FAUCET. 

Y. The key, having the usual apertures or waterways, 
has on its lower projecting end a reduced threaded por- 
tion to receive the usual locking nut, and in the surface 
of the casing surrounding the key bore are drilled four 
spaced apertures, the projecting end of the key having a 
transverse pin, or lugs on its opposing sides. 4- washer, 
shown in Fig. 2, is adapted to be placed between the 
nut and the lower surface of the casing, the washer 
having aligning lugs and integral pins adapted to en- 
ter two of the casing apertures. When the faucet is to 
be used as a right hand one, the washer is made to 
engage the casing so that the pin or lugs on the key 
will engage the right hand face of one of the washer 
lugs and the opposite face of the other washer 
lug. To use the faucet as a left hand one.it is only 
necessary to unscrew the nut and reverse the washer. 
If desirable, the lower surface of the casing may be re- 
cessed to receive the washer, and the apertures drilled 
accordingly, so that the washer will not be visible from 
the outside, the nut then bearing against the face of 
the washer and concealing it. 

•»<•>«• — — - — — 

AN IMPEOVED COAL CHUTE. 
An apparatus whereby coal may be loaded from a 
high coal dock into the hold of a vessel below without 
pulverizing or breaking the coal, is shown herewith, 
and has been patented by Mr. John H. Du Bois, of 
287 Park Avenue, Hoboken, N. J. A mast is mounted 
on the dock where the fixed chute is located, with a 
windlass for raising and lowering a hinged chute, and 
attached to the outer ends of the latter is a series of 
connected hoppers. From the lowermost hopper a 
rope passes over pulleys on the boom and mast, in such 
way that by drawing upon the rope the whole series of 
hoppers may be inverted, or one or more in succession, 
as the filling up of the vessel proceeds. The hoppers 
are connected together by pivoted links, and their 
lower open ends are of gradually diminishing area, so 
that the discharge from each hopper will be slower 
than that of the hopper discharging into it. In each 
of the hoppers is a plate acted upon by an adjusting 




Da BOIS' COAL CHUTE. 

screw, as shown in the sectional figure, whereby the 
discharge opening of the hopper may be increased or 
diminished. In this manner the drop of the coal from 
the chute is retarded at each hopper, or from one hop- 
per to the other, and from the last to the hold, and all 
breaking is avoided. 
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AN IMPROVED TOBACCO FIFE. 
A pipe in which the tobacco can be pressed down in 
the bowl, or loosened if pressed too closely, and in 
which the bottom of the bowl can be conveniently 
scraped and cleaned, is illustrated herewith, and has 
been patented by Messrs. Thomas B. Whitledge, 
George W. Kenner, and Michael Rueckert, of St. Mary's, 
Mo. To a ring plate on the edge of the bowl is hinged 
a cap or lid, having air holes, this lid having at its base 
a web, shown in Fig. 3. A pusher rod passes through 
the top of the cap and the center of the web, carrying 
at its lower end a disk constituting a tobacco presser, 
this disk having perforations, while a curved bowl- 




AN IMPROVED TOBACCO FIFE. 

cleaner arm projects downward from its edge. A spiral 
spring around the pusher rod holds it normally in the 
position shown in Pig. 1, but the rod has a shoulder 
adapted to engage a slot in the web at the base of the 
lid, whereby it may be held in the position shown in 
Fig. 2, for the partial rotation of the cleaner arm in the 
bottom of the bowl. 

— « iii » 

AN IMPROVED STORE SERVICE APPARATUS. 
A carrier for cash, messages, and parcels, etc., from 
one place to another in a store, is illustrated herewith, 
and has been patented by Mr. Hubert Hebert, of 
Lake Linden, Mich. Between a post located near the 
cashier's desk and one in another part of the store is 
stretched a track formed of a rope or strip of any suit- 
able material, a suspended carrier traveling on this 
track by means of grooved wheels. On the bottom of 
the plate to which the wheels are secured are the 
downwardly extending compartments of the carrier, 
as shown in the sectional view, both open at the bot- 
tom, and having side openings near the top for insert- 
ing money or parcels. On the lower ends of the com- 
partments is held a bottom adapted to cover one or 
the other of their open ends, the bottom being held to 
slide longitudinally on guide ways, and being locked in 
place by bolts sliding vertically. On the front and 
rear of the bottom are downwardly extending lugs 
adapted to engage the front and rear edges of plates 
secured to the posts, preventing the bottom from mov- 
ing with the carrier as the latter nears the end of its 
route, a short tube on the inner end of each plate 
being adapted to register with the open lower end of 
one of the compartments. On the top of the plate to 
which the grooved wheels are secured are lugs against 
which operate the free ends of vertical springs secured 
to each of the end posts, the springs being acted upon 
by levers f ulcrumed on the posts, the cords connected 
with the ends of the levers having dependent balls or 



operator sending the parcel, etc., at a distance from 
the cashier's desk, can bring the carrier back again. As 
the carrier in its forward, movement nears the cashier's 
desk, the downwardly extending lugs on its bottom 
engage the edges of the plate attached to the post, 
so that the bottom is held while the carrier moves for- 
ward the width of .one of its compartments, its open com- 
partment then registering with the tube over the desk, 
so that the parcel or money drops out. On the post at 
the cashier's desk there is, also, a pin adapted to open 
a spring clamp secured to one of the compartments of 
the carrier, the clamp being adapted to hold written 
messages, which are released by the contact of the car- 
rier with the pin, so that the message drops out on the 

desk. 

— i » i m — 

A Village Destroyed by Ice. 

Advices from the fishing village of Kerschkaranza, in 
Kola, a peninsula on the White Sea, describe a wonder- 
ful phenomenon, new in Arctic annals, which took place 
on January 5th last. At 4 o'clock in the morning the 
inhabitants were awakened by a series of heavy, dull 
detonations, like heavy artillery. Shortly afterward 
a great ice wall to the northwest, several hundred feet 
high, was seen to be moving toward the village, doubt- 
less in consequence of the pressure of the ocean of ice 
outside. The ice hills came slowly but irresistibly on- 
ward, and passed over the village, which they com- 
pletely erased, and kept onward for a mile inland. The 
ice traveled a mile and a half in four hours. The vil- 
lagers saved their lives, but little else. — Philadelphia 
Press. 



A FINGER SHIELD FOR MUSICIANS. 
A simple and inexpensive device for the protection of 
the fingers of musicians while playing on stringed in- 
struments, such as the guitar and harp, has been pat- 
ented by Mr. Anton Ahlquist, of Ishpeming, Mich., and 
is illustrated herewith, Pig. 3 showing the device in 
transverse section. It consists of a curved strip of 
metal adapted to receive the end of the finger or 
thumb, and provided with a covering of leather or 
analogous material. To the outer surface of this cov- 
ering is applied a mixture of Venice turpentine and pine 
pitch, preferably mixed in about the proportions of 




AN IMPROVED CUT-OFF VALVE GEAR. 

An improved cut-off for regulating, automatically, 

the travel of a valve of a steam engine according to the 

speed of the main driving shaft is illustrated herewith, 

and has been patented by Mr. George B. Rait, of 




AHLQUIST'S FINGER SHIELD. 

three parts of turpentine and one of pitch, the design 

being to thus render the playing more comfortable and 

insure a more positive action of the finger upon the 

string. 

» < • > » 

Carbons. 

There are said to be 150,000 carbons burned daily in 
the electric lights used in the United States, of which 
100,000 are manufactured in Cleveland, Ohio. Six 
years ago all the carbons burned in this country were 
made in a single room in Boston. Now there are 
twenty carbon furnaces in Cleveland alone. The car 
bons are made chiefly of the 
residuum of oil after it has 
been refined, and the deposit 
about natural gas wells is also 
coming into use. The mate- 
rial is ground to a powder, a 
little pitch is added, and the 
substance is then placed in 
moulds. These are packed in 
boxes and the latter placed in 
a furnace, where they are sub- 
jected to the most intense 
heat. 

The capacity of an ordi- 
nary furnace is 45,000 carbons. 



HEBERT'S STORE SERVICE CARRIER. 



handles within easy reach. Each of these cords also 
has an attached block adapted to release a catch by 
which the carrier is held in locked position, when the 
pull on the cord has put the propelling spring under 
sufficient tension. The cord extending from one post 
to the other near the ceiling is so connected that the 



A blower is being placed 
in the Shaw mill, Bath, Me., 
and a tunnel is being led 
from the mill to the electric 
light station, about fifty yards 
distant, by which all the saw- 
dust of the mill is to be blown 
from the mill to the electric 
light station, where it will 
There is said to be considerable 
that this is being 




RAIT'S CUT-OFF VALVE GEAR. 

Everly, Iowa. A shaft block secured to the main 
driving shaft has parallel ways on two of its sides in 
which fit the parallel side walls of an eccentric made 
to slide thereon, an expansion spring within the central 
opening of the eccentric, as shown in the sectional 
view, bearing against one of its end walls and against 
the adjacent end of the shaft block. This spring is 
balanced by a vertically swinging lever, mounted at 
right angles to the block and eccentric, weighted at its 
outer end, and engaging the eccentric at its inner end 
to throw the eccentric against the action of the spring, 
the latter being of sufficient tension to hold the eccen- 
tric in its proper position for the desired rate of speed. 
When the speed exceeds this rate, the ball of the lever 
is thrown outward by centrifugal force, causing the ec- 
centric to slide toward the center on the shaft block, 
and making the valve cut off sooner, thus admitting 
less steam to the cylinder, and diminishing the speed 
of the engine, until the normal point is reached. The 
eccentric is preferably made in two parts, as shown in 
one of the views, fastened together by bolts and rivets, 
for convenience in placing on the guideways of the 
shaft block. 



be used for fuel, 

rejoicing among 'longshoremen 

done, as for several years past the sawdust of the 

mill has been thrown overboard, and the depth of 

the river and docks has been materially lessened in 

consequence. 



AN IMPROVED LETTER BOX DOOR PLATE. 

A door plate adapted to serve for the name and num- 
ber, to show office hours, or give other information, and 
also adapted for use as a letter box door, is illustrated 
herewith and has been patented by Mr. Rolf Stafsvick, 
of No. 187 North Morgan Street, Chicago, 111. The 
frame is formed of a rectangular casting, arranged to 
furnish such compartments as desired, the exterior as 
well as the longitudinal and transverse bars of the 
frame being rabbeted on the back to receive glass pan- 
els. In the back of the upper bar are formed right- 
angled recesses for receiving the pivotal ends of a Y- 
shaped frame, as shown in Figs. 2 and 3, the pivots be- 
ing held in their places by setting the metal of the frame 
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STAFSVICK'S LETTER BOX DOOR PLATE. 

partly over them. In a recess in the back of the top 
bar is a rod which supports a spiral torsion spring, one 
end of which rests upon the Y-shaped frame in such 
manner as to press it in the direction required to close 
the letter box door, behind which, inside the door, the 
letter box is arranged. 
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Scientific Research.* 

" In the early years after the foundation of the 
government, a few great men were interested in the 
philosophy of science, in its facts, and in research. 
Franklin was a physicist, Jefferson a naturalist, and 
Gallatin an anthropologist. These and other great 
men of the time drank deeply at the fountain of 
science ; but they were statesmen, or they had other 
callings and made the advancement of science a second- 
ary purpose. But slowly scientific men rose, one after 
another, who devoted their entire energies to research. 
In the last generation a galaxy of great scientific men 
appeared in the American firmament : Henry, Bache, 
Pierce, the Rogers brothers, Gray, Baird, and many 
others. These men devoted their lives to research and 
instruction in science. In 1840 they organized the As- 
sociation of Geologists and Naturalists, and in 1848 they 
transformed that soeiety into the American Association 
for the Advancement of Science. Since that time the 
society has embraced in its membership all or nearly all 
of the scientific men of America, and in the list of its 
officers — presidents, vice-presidents, and secretaries — 
the names of many of the illustrious scientific men of 
the country are enrolled. 

" Most of the great men of that generation have sailed 
away on the unknown sea. A few only, like Dana, 
Hall, Newberry, and Lesley, remain to guide in our 
councils and to cheer on the labors of the present gen- 
eration of investigators. The society which they or- 
ganized has grown with the growth of the country and 
the far more rapid growth of science, until it embraces 
a membership that constitutes a vast corps of laborers 
who occupy the border land of knowledge, which is 
the field of research. To enumerate in systematic order 
the fields of research occupied by the various members 
of this association would be to formulate a classification 
of the sciences. 

"Atoms, mountains, and worlds, with all inorganic 
bodies and all inorganic motions, are to be examined 
in the study of the inorganic realm. The phenomena 
of nature are qualitative and quantitative, and out of 
quantitative relation the abstract science of mathe- 
matics has been developed, and this science of measure- 
ment is rapidly being applied to the qualitative sci- 
ences. There are many men engaged in mathematical 
researches. There are members who study the stars, 
compute their distances, and determine their courses, 
and who are seeking to solve the mysteries of the con- 
stitution of the bright sun and the pale moon ; for on 
the chariot of light they drive through the storms of 
the greater orb and explore the dim fields of the lesser. 
Others with patient labor seek to discover the nature 
of light, of electricity, and of gravity — the mysterious 
force that impels the universe. There are others, many 
others, who are investigating the minute constitution 
of matter and determining its many forms. These 
forms are forever changing. The crystals of the rocks 
that make up the mountain mass are dissolved and 
their atoms redistributed in new forms, and chemical 
changes are in progress wherever human investigation 
can penetrate. The tree grows and decays, and man is 
but a form — a mould, through which streams of atoms 
pour in waves of chemic change. So the chemist stu- 
dies the laws which govern the constitution of bodies 
and under which they are forever flux. There are 
others who are studying the molar motions and me- 
chanical powers by which waters are made to turn 
mills, winds to waft vessels, and steam to drag ears. 
There are others who study the atmosphere which 
bathes the earth. They study the coming and going 
of storms, where fierce cyclones are born, how the cold 
wave creeps from polar regions, and the hot wave from 
the tropics. There are others who are studying the 
surface of the earth — the lands and seas in all their 
places and forms. At the far North there is a region 
walled by ice, a million and a half square miles in extent; 
but even into this land of ice they penetrate. About 
the South Pole there is an area of seven million square 
miles inclosed by a barrier of ice — an unknown region 
into which the modern scholar is bound to enter. Be- 
tween these walls the whole habitable earth is spread, 
and they are exploring all its seas, navigating all its 
rivers, climbing all its mountains, and threading all its 
canons. 

" A great army of men is engaged in the study of the 
constitution of the earth — the origin of mountains and 
valleys, of hills and prairies, of volcanoes and geysers, 
of cataracts and caves, and of rivers and lakes and 
seas. They examine the great coral reefs and islands 
of the sea, and they study the great coral rocks of the 
land— the fossil reefs and islands of ages gone by. 
Climbing among cliffs, they study theanatomy of dead 
volcanoes, and climbing to the brink of craters, they 
study the physiology of living volcanoes. If an earth- 
quake rends the rocks, they measure the vibrations of 
its waves, and with the eye of science penetrate to the 
center of the disturbance, and draw upon their maps 
the lines of weakness in the crust of the earth. They 
follow the sands that are washed by storms from the 

*From the address of Major J. W. Powell, Director of the United 
States Geological Survey, delivered as President of the American Associa- 
tion for the Advancement of Science at the Clevelandmeeting, August 15, 
1888, as reported in the Electrical Engineer. 



mountain sides until they find them built by the sea 
into islands and coasts. With microscope and crucible 
they study the constitution of granite, basalt, trachyte, 
and other rocks, wherein appear the crystal forms of 
many minerals. They show that the grand mountain 
form, with its crags, and peaks, and grottoes, where 
forests stand, where lakes are embosomed, and where 
cataracts flash in the sunshine, is indeed an aggrega- 
tion of many gems beautiful in form and brilliant in 
color. 

" But man is not satisfied with the knowledge which 
comes with the study of the inorganic realm ; he eesays 
to solve the mysteries of life. An army of men is en- 
gaged in the investigation of vegetable life. They find 
minute but beautiful plants that grow as dust on polar 
ice ; in dank fields they find fungi, on rocks they find 
mosses, on the waves they find sea weeds, on tropical 
trees they find orchids, on the prairies they find asters, 
in the savannas they find lilies, in the jungle they find 
palms, in the forests they find oaks, on the mountain 
flanks they find sequoias ; and they study all these 
forms and a thousand more, and out of their study grows 
the science of botany. Then they must know how 
these forms became, and they trace their origin in the 
dim past, and they exhume the forms of plant life from 
the tombs of ancient meadows and groves. 

" Then another army of men is engaged in the in- 
vestigation of animal life, and they find the land and 
sea teeming with varied forms. In the sea the coral 
animals grow and build their weird structures. On 
the bottom and shores of the sea mollusks crawl, carry- 
ing with them their pearl-lined hoUifie. Th£n» are 
mollusks in all the lakes, in all the rivers, in all the 
brooks, and in all the ponds, and they wander over the 
lands and climb the trees. On the lands there are 
crawling worms, and in the seas crawling articulates, 
and the world is covered with crawling insects. The 
ants live in cities of their own building, the bees live 
on the clover blossoms, and the butterflies play among 
the roses. The fishes swim in the waters, the reptiles 
crawl in the marshes, the birds fly in the air, and the 
beasts roam over the land. These animal forms are 
studied and classified, and we have systematic zoology. 
But this is not all of zoology. In the life of every 
living thing there is a wonderful history of transfor- 
mation ; so zoologists study the birth, growth, and 
death of animals. Then they discover the origin of 
present tribes, by investigating the forms of life that 
have existed in the past, and they call upon the rocks 
to reveal their evolution. 

" Man essays to learn the marvelous structure of the 
human form, and the working of this complicated 
organism, and the processes by which the materials of 
the world are transformed into brawn and brain, and 
by which the powers of the dead universe are trans- 
formed into life. This study gives us the science of 
human biology. Having learned how men live, scholars 
seek to learn how men may live longer. In his quest 
to know, man has transformed plains into fields, 
prairies into gardens, forests into orchards, tribes of 
wild beasts into herds and flocks ; he makes the cataract 
his slave, and laughs at the lightning ; the multitude 
of enemies by which he was once surrounded have now 
become his friends ; in his puissance he seems to have 
conquered all ; but while he has subdued many of his 
great enemies, he is surrounded by hosts of infinitesi- 
mal foes. He fears no attack of the lion, but he sur- 
renders in death at the attack of the microbe, yet by 
light of science he seeks to disarm and destroy these in- 
finitesimal foes. 

" Man is an animal in body, stomach, and legs ; but 
then he is an animal with opinions, and forever he has 
been systematizing these opinions into philosophies. 
In the earliest philosophy everything was endowed 
with life and deified — stones, trees, fountains, forests, 
beasts, winds, waves, and stars ; and the mysteries of 
the universe were explained by making all these things 
intelligent actors. From this, the earliest philosophy 
of the lowest savage, it is a long way to the philosophy 
of science, and there have been many stages. That 
hollow dome, the firmament, has become infinite space; 
the wind, that was at first believed to be the breath 
of beasts stationed at the four corners of the earth, has 
at last become the circumambient air in motion under 
physical laws ; the flat space of earth has become a 
globe ; astrology has become astronomy ; alchemy has 
become chemistry ; witchcraft has become medicine ; 
beast gods have become domestic animals ; and nature 
gods have become energies that can be used as the ser- 
vants of man. The history of these opinions and of 
the philosophies into which they are woven is now a 
theme for the investigation of many men. 

" So the members of this society are prosecuting in- 
vestigations in the realms of motion, life, and mind ; 
and there is such a division of labor that every great 
science included in these realms has its devotees. It is 
a goodly work, it is a grand work." 

, ■».»,♦ 

We have received from Mr. W. H. Mowrey, photo- 
grapher, Milford, Mass., a couple of instantaneous 
photos, of railway trains stated to be moving at the ve- 
locity of 40 miles an hour. The details are excellent 
and the pictures very pleasing. 
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The Barnard-Brooks Comet, 

To the Editor of the Scientific American : 

The comet discovered by Barnard, September 3, was 
independently discovered by me the next morning, 
September 4. My discovery was promptly announced 
by telegraph the same morning to Dr. Swift, of the 
Warner Observatory, Rochester, the news of Barnard's 
discovery not reaching me until this morning, twenty- 
four hours after my telegram of discovery was sent. 

The comet is near the head of Monoceros, and is only 
visible in the early morning sky with good telescopes. 

It is rather faint, round, with some central condensa- 
tion. William R. Brooks. 

Smith Observatory, Geneva, N. Y., Sept. 5, 1888. 



Electricity In the Blacksmith Shop. 

To the Editor of the Scientific American : 

I wish to suggest through your valuable paper an 
easy and, 1 believe, novel means of testing the condition 
of horses' feet. 

Take a battery or magneto machine, one that gives 
a light current, say such as can only be felt with moist 
hands. Attach one terminal to the animal's bit, the 
other to the shoe. If the horse suffers from the shoe or 
nails, he will squirm under the test. If there is no irri- 
tation, it will pay no attention to it. A little electrical 
science in the blacksmith shops would locate much suf- 
fering. J. C. Henry. 
San Diego, Cal. 



An Insect Cloud In New York. 

To the Editor of the Scientific American : 

The people of Watkins and vicinity have just wit- 
nessed a very curious phenomenon. Commencing at 
about 4:50 P.M., and continuing nearly an hour, a 
storm of small insects resembling winged ants swei>t 
through and over the valley in such dense clouds as to 
obscure, to a great degree, the bright afternoon sun- 
light, and drive pedestrians from the streets to the 
shelter of their homes, where windows and doors were 
tightly closed to shut out the intruders. The storm 
swept rapidly northward, against a brisk breeze, and 
long after the main body had passed, dense but de- 
tached swarms could be seen high in air, hurrying in 
the same direction. D. T. Slauson. 

Watkins, N. Y., September 9, 1888. 



The Canals of the Planet mars. 

To the Editor of the Scientific American : 

I have read with some interest the paper in the 
Scientific American Supplement of September 8, 
from Science, written by William H. Pickering of Cam- 
bridge Observatory, Mass., on the physical aspect of 
the planet Mars, but I think his argument in regard 
to the matter of the vegetable canals (?) is very weak, 
and to my mind he makes an absurd suggestion in re- 
gard to the possibility of these lines not being water 
canals. He states : "If the canals be artificial, why fill 
certain of them up every year, later to be reopened 1 
Think of the labor involved covering over and then 
reopening a canal say 60 miles wide by 3,000 miles 
long, and all in the space of a few weeks." As Mr. 
Pickering is not an engineer, it probably does not oc- 
cur to him that it may be easier to draw the water out 
of a canal than to fill it up, as he seems to think is ne- 
cessary. This could be done in a few weeks without 
any trouble by the inhabitants of Mars, and when the 
canal was dry, it would not be visible from the earth. 
Again, when the water at certain seasons was let into 
the canal again, it would gradually reappear. This 
would seem to be a simple manner to account for the 
appearance and disappearance of the canals, and 
somewhat more practical than Mr. Pickering's idea 
that they would have to be filled up every year. 

I should seriously object to contract to fill up a canal 
60 miles wide and 1,000 miles long in three weeks, and 
I don't believe there are any contractors on Mars who 
would undertake the job ; but to open a gate and let 
the water flow out is not such a serious undertaking, 
and would appear to produce dry land in a much more 
inexpensive manner than Mr. Pickering's method 
(which I trust is not patented). 

Russell Thayer. C.E., M. Am. Soc. C. E. 
Philadelphia, September 7, 1888. 



Silver Alloys. 

Pure silver is a metal of only an inferior degree of 
hardness, in consequence of which silverware manufac- 
tured from the pure metal would be subject to rapid 
wear, and for this reason it is generally alloyed, ex- 
cept for articles for the chemical laboratory. Silver is 
more frequently alloyed with copper, besides this it is 
also alloyed with gold and aluminum. Alloys con- 
taining silver and nickel, or silver, nickel and zinc, are 
much employed in the manufacture of tableware 
and articles de luxe, which, while being of a handsome 
white color, are much cheaper than those from silver 
and copper, which was formerly much used in the 
manufacture of silverware. 
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A GUNBOAT FOB THE GREAT FRENCH EXPOSITION. 

The gunboat Farcy, after a successful trip from 
Lyons to Paris, in which she passed through 233 locks, 
cast anchor in front of the Alma bridge, where the ar- 
rangement of the port seemed to favor the proposed 
scheme of taking her out of the water by means of a 
portable railway, in order to carry her to the Palace 
of Industry. 

This very interesting operation was performed with 
complete success, on the 25th of July, in the space 
of a few hours, and some idea of it is given in our 
engraving. 

The gunboat Farcy, which was built in 1886 by na- 
tional subscription, is 65 feet in length and 16 in 
width. She carries a 5J^ inch gun weighing 13,200 
pounds. Her draught is but 2 feet, and this permits 
her to navigate in water of but slight depth. She 
passed without trouble through all the locks of the 
Bourgogne, Yonne, and Upper Seine canals, the nar- 
rowest of which is but 16 feet, and made her trip 
without the least accident, stopping only near Corbeil 
in order to allow the engineers of the Decauville works 
to study the arrangements to be made in order to re- 
move her from the water at Paris and take her to the 
Palace of Industry — an operation that we should not 



which was taken up behind the boat in measure as 
she advanced, and was laid down in front. 

The laying of the Decauville track was done so rap- 
idly that, when no obstacle presented itself, it was ef- 
fected at the rate of 1,500 yards per hour with a force 
of eight men ; but it was necessary to stop frequently, 
so as not to interfere with the passage of the tramway 
cars, which are very numerous on the Alma bridge, and 
the total operation lasted fifteen hours. 

On arriving at door VI. of the Palace, near the 
Ledoyen restaurant, it was found that the boat was too 
wide to enter, and the managers of the exhibition hesi- 
tated at the expense of laying her upon her side and 
taking her in in that manner. To avoid swelling the 
expenses, Mr. Farcy proposed to introduce her on her 
keel, with a slight injury to her sides or a slight scratch- 
ing of the door frame, for it needed an extra space of but 
six-tenths of an inch to allow her to enter and take her 
place upon the large basin constructed in the center of 
the Life-saving Exhibition. All applications made to 
the Ministry of Fine Arts, however, were fruitless, and 
the authority to scratch a few stones or displace them 
for a few days was pitilessly refused. The gunboat, 
therefore, had to beat a retreat for a few feet, so as not 
to interfere with traffic in this part of the Champs 



are assured, a few years ago of an expensive and re- 
spectable upholsterer. Moreover, a woman who was 
employed to do the unpicking work of the trade in- 
formed the lady of the household that the practice of 
stuffing bedding with dirty rubbish and rags was very 
general, and that few beds or bolsters contain only the 
materials of which they are supposed to consist." 

« in » 

Sprayiug Bartlett Fears. 

The practice of spraying or faintly showering young 
fruit with liquid poison, to destroy the noxious insects 
which injure it, has for many years been practiced by 
successful fruit growers. It has proved particularly 
advantageous to apples and pears, and more especially 
to the Bartlett pear, which from its earliness and 
texture appears to be particularly liable to the at- 
tacks of the codling moth and of the curculio. The 
work is done when the young fruit stands erect, ready 
to hold the poison in its upright cup, and when the 
young pears are between the size of peas and of cher- 
ries. It is sometimes necessary to repeat the opera- 
tion two or three times, to replace what may have 
been washed off by heavy rains. The most commonly 
used poison is Paris green, thoroughly mixed and 
stirred with 700 times its bulk of water, and faintly 




THE FRENCH GUNBOAT FARCY EN ROUTE FOR THE PALACE OF INDUSTRY, PARIS. 



have thought possible had we not ourselves witnessed 
it in its minutest details. 

We shall not describe the Decauville track, which is 
sufficiently well known, over 4,000 miles of it having 
been put down in various parts of the world. The im- 
provements made in it by Mr. Decauville in recent 
years permit of the carriage of 34, and even 48 ton 
guns on a two foot gauge, which has the great ad- 
vantage over broader gauges of allowing of curves 
of very short radius — say 25 feet with traction by 
horses, and 65 feet with traction by locomotive — 
while the Z% foot gauge does not permit of the 
practical use of curves having less than 150 feet radius. 
A track of this type was laid on the bottom of the Seine, 
and extended to the top of the incline at the entrance 
to the Alma bridge. Two three-axled 9 ton cars hav- 
ing been sent down this track into the water, the gun- 
boat was placed directly over them, and, as soon as 
she bore upon the first, a strong tackle, actuated by 
three horses, began to haul her out of the water. A 
few minutes thereafter, her stern bore upon the other 
car and she then began to ascend the incline. Reach- 
ing the top, a portable Decauville turntable changed 
her direction nearly at right angles, and, in a few 
minutes, she crossed the bridge where our artist has 
represented her. 

The distance to be traversed between the bridge and 
the Palace of Industry was 2,000 yards, but, as there 
was but a single carriage to be effected, Mr. Decauville 
found it preferable to use but a thousand yards of track, 



Elysees, and it was decided that she should remain out- 
side of the Palace of Industry upon the Decauville rail- 
road that had transported her. 

Parisians, then, are going to have, during the whole 
summer, the somewhat rare spectacle of a ship railway, 
which will give them some idea of what the Americans 
wish to establish as a competitor at Panama. 

Let us add that Commander Farcy has decided to 
allow his gunboat to be visited upon the payment of an 
entrance fee, the amount thus collected to go to the 
Fraternal Society of the Old Defenders of the Country. 
— L 'Illustration. 



Death In Bed Bolsters. 

A medical officer of the health department was speak- 
ing recently about the danger that lurks in diseased 
bed clothes, to a Mail and, Express reporter. 

" Take notice," he said, " of the fact that disease and 
death lurk in the very pillows and bolsters on which 
we lay our heads at night. It is easy to talk of down 
and feathers, but it is a fact, if they were cut open, 
these articles would be often found to be more or less 
stuffed with the most heterogeneous materials.- Pil- 
lows, bolsters, and beds have been examined and found 
to contain portions vt filthy, coarse black serge, appa- 
rently parts of soldiers' coat sleeves, pieces of dirty, 
greasy silk dresses, old worsted braid from the borders 
of women's gowns, soiled linen raga and colored calico, 
and even nuts and walnut shells and pieces of crinoline 
wire. The bedding in this case was bought -new, we 



and universally showered over the whole tree. It de- 
stroys all the codling worms, just hatching in the calyx 
where the moth has laid its eggs, and long before the 
pears are half grown the rains have washed off all 
the poison, so that it is perfectly safe to eat the fruit 
when mature. 

Paris green is a very imperfect remedy for the cur- 
culio on plums, and usually destroys 'only a part, 
but it seems to be more efficient on pears, and, to- 
gether with the codling moth, this remedy does valua- 
ble work on them. We have had an opportunity the 
present season of comparing, or rather contrasting, 
the two modes of treatment. An orchard of Bartlett 
pears was sprayed three times, the rains partly inter- 
rupting its action. The result now is that the heavily 
loaded trees are bearing scarcely a defective specimen, 
while a tree, likewise heavily loaded, growing forty 
rods distant in a garden, has nearly every pear more or 
less distorted and disfigured by the codling worms in 
the calyx and core, and by the curculio at the sides. 

We have described more in detail the process of 
spraying in our past numbers. London purple, if pure, 
and when not choking or obstructing the fine spraying 
rose, answers as well as Paris green, and some orchard- 
ists have used the white arsenic, which they find 
cheaper and quite as efficient, but it is considered 
more dangerous than Paris green, because it does hot 
exhibit so distinctly, in any vessel in which it has been 
used, its peculiar and conspicuous green color. — Coun- 
try Gentleman. 
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New Observatory. 
Denver is about to have an astronomieal observatory 
that will rival the famous Lick? Observatory in Cali- 
fornia. Its dome will rise from a plain and have 1,000 
feet greater elevation. The building and instrument 
have been provided for through the liberality of W. 
B. Chamberlain, of Denver. The framework of the 
metal dome is of iron and steel, and is made as light as 
is consistent with a high degree of rigidity. The cover- 
ing is of galvanized iron. The weight of the dome 
will be about twelve tons, and.the devices for making 
it revolve easily are very ingenious ; the endeavor is to 
substitute rolling for sliding friction. For this pur- 
pose a live ring is employed. This consists of a number 
of wheels set at equal distances around a circular 
track ; on the circumferences of these the dome rolls. 
The telescope, which is now being completed, will be a 
very valuable and expensive instrument. The dia- 
meter of the object glass will be 20 in. and the length 
of the tube about 26 ft., of the best hard rolled steel. 



AN IMPROVED PUG HILL. 
A mill designed to thoroughly and economically mix 
and grind clay, and force the tempered clay into the 
mould box of a brick machine, is illustrated herewith, 
and has been patented by Mr. Henry Woodcock, of 
Perth Amboy, N. J. On the base of the machine is 
mounted a steam cylinder, together with a frame sup- 
porting the receptacle in which the clay is worked and 
tempered. This receptacle has a circular pan at the 
top, below which is a cylindrical mill, in the bottom 
of which are two passages through which the clay 




WOODCOCK'S FUG HILL. 

drops into a hopper below, in the center of which a 
vertical shaft is stepped. A spider frame is carried by 
the shaft in the circular pan at the top, the arms of 
the frame having blades and a scraper, to work the 
clay and force it into the mill below. In this mill the 
shaft carries arms for agitating and working the clay, 
and a propeller for forcing it through to the hopper, as 
shown in the sectional view. In the hopper the clay is 
further worked, and forced through passages in the 
bottom to boxes below, there being in each box a 
follower, both of them connected to the same piston 
head in the steam cylinder by piston rods, so that both 
are operated at the same time by a single steam cylin- 
der. Each follower is provided with aplateat its upper 
edge to close the openings at the bottom of the hopper, 
when the followers are thrust forward to force the 
tempered clay out of the machine. 



Staten Island. The property is 987 feet deep, 300 feet 
wide in the rear, and 265 feet front on the water. The 
dock will have 20 feet of water at high tide and 14 
feet at low tide. Moreover, the Baltimore & Ohio Rail- 
road will run tracks down the entire length of the 
property. . This will give first-class railway as well as 
water facilities. Hence wheat can be delivered direct 
from cars or boats into the mill, and the flour out in 
the same way. — Produce Exchange Reporter. 

. » m» 

Purification of mercury. 
The following process for the purification of mer- 
cury has been in use for some years at the Physical In- 
stitute at Kiel with the best results. The mercury con- 
taining chemical and mechanical impurities is poured 
into a glass tube, into the lower end of which is 
cemented a piece of bamboo cane which acts as a filter. 
The mercury passes through this into a larger glass 
tube almost entirely filled with dilute nitric acid (1 in 
50), and on leaving this bath is sufficiently pure for some 
purposes. The distilling apparatus to prepare chemi- 
cally pure mercury consists of a glass tube about 15 
mm. wide and 80 cm. long, at top of which is a bulb of 
about 6 cm. diameter. The open end of this tube is 
placed in an inverted bottle with the bottom knocked 
out. Through the cork in the neck of this bottle is 
passed a second tube about 1 cm. wide and 145 em. long, 
which passes through the other wider tube and up into 
the bulb at the top of it. This narrower tube is also 
contracted into a capillary one about 40 cm. from the 
top, and at the lower end is bent upward. To work the 
apparatus, the wide tube and bulb are filled with mer- 
cury and inverted, which creates a 
vacuum in the bulb, and more mer- 
cury is poured gradually, drop by 
drop, into the narrow tube to increase 
it, and the apparatus then acts like a 
Sprengel pump. The bulb is then 
heated by the flame from a circular 
burner, and distillation takes place 
continuously, the absolutely pure mer- 
cury flowing out at the bent up end of 
the smaller tube. Unless the atmo- 
spheric pressure varies greatly, the 
apparatus can be left at work night 
and day, and only requires the addi. 
tion of mercury two or three times in 
24 hours. 

►-♦-• 

AN IMPROVED DRILL GRINDER. 

A drill grinding machine which can 
be sold at a moderate price, and which 
will hold twist drills varying in size 
from }4 inch to 2 inches, is illustrated 
herewith, and has recently been perfected at the Wash- 
burn shops of the Worcester Polytechnic Institute, 
Worcester, Mass. The wheel spindle has a conical bear- 
ing, adjustable for wear, while the emery wheel is of 
cup form, the drill being applied so that its perfect 
grinding does not depend upon a perfect wheel surface, 
a new place on the wheel being used each time a drill 
is ground. The workman places the drill in the V- 
shaped holder, sets the pointer on the scale to a figure 
corresponding to the diameter of the drill, and with the 
thumb of the right hand places the drill with its lower 
cutting lipagainst a projecting gauge which securesits 
correct position. The drill holder is then pushed for- 
ward till the drill nearly touches the wheel, where it 



After, the first lip is ground, and before the holder is 
backed away from the grinding wheel, a pointer is set 
which indicates when both lips are ground alike. 
There is no adjustment of chuck holders, the rest for 
the shank of the drill being readily adjustable, and the 
end stop being adjustable for any length of drill from 
16 inches down to a mere stub. The drill point is 
ground to a helicoidal surface of 59 degrees, and the 
adjustment for drills of various diameters is obtained 
by a combination of angles in the sliding holder, giv- 
ing always the right adjustment when the pointer 
stands at the figure on the scale corresponding to the 
diameter of the drill to be ground. 



AN IHFROVED RAIL PUNCH. 
A punch for making bolt apertures in rails, and 
specially intended to supersede the use of the ratchet 



New York as a milling Center. 

There is a steadily growing impression that New 
York City is destined to be one of the chief milling 
centers of the country ere long. There are many co- 
gent reasons for this belief. Being the leading seaport 
and moneyed center of the country, with a large stor- 
age capacity, and also the natural terminus of the 
principal railways, as well as the Erie Canal, the availa 
ble supply of wheat is generally likely to be abundant 
Furthermore, as it draws its supplies from all quarters 
of the country, the assortment is, of course, apt to be 
better than ordinarily obtainable at interior points. 
This will assuredly give the miller a decided advan- 
tage. Loud complaint has been heard recently from 
the West, but particularly from winter wheat States, 
regarding the difficulty of obtaining supplies of 
wheat a.t prices on a parity with those current in 
New York. These facts have induced several gentle- 
men of means and experience to erect a first class 
mill here. Among the leaders in this enterprise are 
Messrs. B. B. Stewart, a well known citizen of Cincin- 
nati, J. C. Ott, of the Produce Exchange, and William 
Sumner. The mill, which will be chiefly brick, and 
six stories high,, with a daily capacity of 1,500 barrels, 
is now being constructed under the personal super- 
vision of Mr. William D. Gray, the well known expert 
of the firm of E. P. Allis & Co., of Milwaukee. No 
pains or money will be spared to make this mill per- 
fect in every respect. The location is an excellent one, 
being at Mariner's Harbor, on the Kill Von Kull, 




HULME'S RAIL PUNCH. 

and drill for such purpose, is illustrated herewith, and 
has been patented by Mr. Isaac Hulme, of Yaquina, 
Oregon. On a downward extension of one end of the 
frame is pivoted a bar adapted to be brought up against 
the base of the rail and held in engagement with the 
foot of a vertical arm pivoted to the other end of the 
frame. This foot passes through the opening in the 
bar, and has an offset to engage its" bottom, as shown 
in Fig. 1. In one downward arm a punch screwis ope- 
rated by a wrench, the central line of the screw and 
punch coinciding with a die held on the inner end of 
the other arm of the frame, and made in the form of a 
collar opening into a longitudinal aperture in the arm. 
As the operator turns the screw in which the punch is 
fitted, bringing its outer end against the body of the 
rail, the die in the other arm resting against the oppo- 
site face of the rail, the punch forces an aperture in 
the body of the rail, the punched part passing into the 
opening in the die corresponding with the punch. The 
device is designed to be very simple and durable, and 
has a handle for conveniently moving it from place to 

place. 

• « in » 

The plant now employed on the Manchester ship 




A TWIST DRILL GRINDER FOR GRINDING DRILLS FROH ONE-QUARTER INCH TO TWO INCHES DIAHETER. 



is clamped by the handle- at the left. Then the grind- 
ing is done with the two hands, the correct form of 
the cutting lip being made by rocking the holder and 
drill about a vertical axis at the same time that it is 
fed forward by the hand wheel. The amount ground 
off is gauged by the left hand on the feed wheel handle. 



canalincludes 98 locomotives, 3,221 wagons, 51 steam 
navvies, 49 steam cranes, and 104 pumping and other 
engines, with 161 horses and 8,568 men and boys. 
Almost the whole of the land required for the construc- 
tion of the canal has now been acquired by the com- 
pany. 
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A Japanese Paper Ittaker on cheap Labor. 

The following original notes by an eminent Japanese 
official connected with the Japan government mills 
and printing offices are taken from the English Paper 
Trade Review : 

After my travels through different countries, and 
from what I noted with regard to the difference of 
wages in two places, viz., China and the United States, 
I am induced to say that with regard to the wages 
question I have clearly seen the truth of the funda- 
mental proposition laid down by almost all political 
economists, that it is not trade unionism which has 
raised the wages of labor. Wages are only higher or 
lower according to the proportion of capital invested 
for the maintenance of working people and the num- 
ber of working people in existence. In case the capital 
destined for the maintenance of working people is 
excessive compared with the number of working peo- 
ple existing, employers are obliged to bid against each 
other to secure them, and it is quite certain that the 
opposite will take place when the number of working 
people is in comparative excess to the capital destined 
for their maintenance. This is the only way the wages 
of labor are adjusted in the natural course of things. 

That the United States is a most thriving country 
and rapidly advancing in the acquisition of riches is a 
fact well admitted by everybody. The capital destined 
for the maintenance of the industrious classes increases 
there so rapidly that, notwithstanding the great num- 
ber of immigrants from all parts of Europe and China, 
the scarcity of hand labor is felt by employers every 
year more and more. The consequence is high wages. 
Holyoke (in Massachusetts) is the greatest focus of 
paper making in the world, and 200 tons of paper are 
there turned out every twenty-four hours. During my 
stay there of two years, four large new mills were 
erected, giving employment to about 600 hands at 
least. Paper machine tenders whom I knew were 
picked up as managers, and back tenders took their 
place as machine men. With such circumstances it is 
impossible for employers not to bid against each other 
for workmen. For a town like Holyoke an increase of 
600 inhabitants in two years is not to be got unless 
there be an extraordinary stimulus. Thus increased 
capital means increased improvement of the condition 
of working people. Men may possibly object to re- 
ceiving too high wages, but under such circumstances 
they will be obliged to accept the same ! Under con- 
trary circumstances, in a country where the capital 
existing for the maintenance of the industrious classes 
is sensibly decaying, it is quite absurd to 'expect a lib- 
eral reward of labor. 

No trade union can bring about improvement in a 
state of things which is the natural and irresistible re- 
sult of the struggle for existence. In America paper 
machine men earn about ten shillings a day, and rag 
pickers about four shillings, while provisions are 
cheaper than here, thus being a favorable state of 
things from two points of View, and making the real 
recompense of labor higher than in England. It is not 
the actual magnitude of natural wealth but its con- 
tinued increase which occasions rises in the wages of 
labor. It is not. accordingly, in the richest country, 
but in the most thriving, that the wages of labor are 
the highest, viz., in the one which grows rich fastest. 

At present England is certainly richer than the 
United States of America, but the wages of labor are 
much higher in the latter country because it is more 
thriving and progresses the fastest in acquiring riches. 
As soon as the increase of capital is stopped, tne state 
of things changes. When capital stops increasing, 
population does not stop increasing. The same will 
progress until very low wages stop the importation of 
labor from other places and discourage early marri- 
ages orl decrease the number of marriages by the 
unprofitableness of children. In fact, the multiplica- 
tion of the species was so fast in the United States of 
America that it is said to have doubled in twenty-five 
years, this being due to both immigration and multipli- 
cation. Labor is there so well rewarded that a numer- 
ous family of children, instead of being a burden, is a 
source of opulence and prosperity to the parents. In 
England a young widow with four or five children 
would have a poor chance of obtaining a second hus- 
band, but there it is frequently looked upon as almost 
a fortune. The value of children is the greatest of all 
encouragements to marriage. Thus a liberal reward 
of labor encouraging marriage will tend to increase the 
population, to keep pace with the increase of capital, 
and at last, when the wages of labor become very low, 
so that the burden of children discourages marriage, 
then the population will cease increasing. 

Through the wealth of a country be very great, yet 
if it has been stationary for a long time we must not 
expect its wages to stand high. The fund destined for 
the payment of wages may be very great, but i f it be 
for several centuries the same, the number of people to 
be employed every year can easily be supplied, and 
at last people naturally multiply beyond the number 
which can be employed. High wages mean an increase 
in the number of marriages and consequent increase 
jn the population. Thus at last wages come down to 
the lowest rate consistent with common humanity. 



Statistics show that when trade is good and the price 
of provisions low, there is an increase in the number of 
marriages. They also show, at the same time, that as 
soon as it finds the jleast encouragement, population 
never fails to increase. 

Working people cannot expect a high reward of 
labor when their numbers are excessive. Employers 
cannot monopolize a high profit by simply cutting 
down wages. 

Capital is always seeking the best attainable invest- 
ment, and when any particular business is very profit- 
able, fresh capital seeking investment is naturally intro- 
duced, creates more employment, and raises wages for 
that particular business. Thus the workpeople enjoy 
a portion of the profits of good business. In the com- 
mercial field of free competition, no one can enjoy the 
monopoly of good profits. If business prospers, both 
employers and hands should be well off together, and 
in the same way both should lose when trade is bad. 
With a natural state of things this is an inevitable con- 
dition, and it was exactly so for centuries. 

From what I have said it is, I hope, clear that trade 
unions cannot raise wages. To intend to raise wages 
by trade unions is " to cast dirt up against the skies ; 
what has been cast up will come down on your face," 
that is to say, it will ruin your business. 

It may be said that trade unions did raise wages by 
compelling employers to arbitrate, but it is not trade 
unionism which has done this, but general prosperity 
in trade and business which supported workingmen's 
requests. Suppose, for the sake of argument, that 
unions do raise wages, then we have encouragement to 
marriage, increase of population, and the same amount 
of enjoyment as used to exist before. 

Then comes the question of the true and permanent 
remedy for a low rate of wages. This question becomes 
more serious and important as civilization advances, 
and there are several opinions on this point — all differ- 
ent. Almost all of them advocate the breaking down 
of the present system of social organization, viz., to 
abolish private property. Without going to such an 
impracticable extremity, what I think working people 
should do is to raise the standard of living. By stand- 
ard of living I mean a certain standard of comfort, etc., 
below which a nation or class does not venture to de- 
scend. For instance, in England, to be tolerably well 
fed, clothed, and lodged, is considered a properstyleof 
living by the industrial classes. Now, in China I noticed 
that millions of families are living in small boats called 
sanpan, which expression literally translated means 
" three boards." The boat in question consists merely 
of three big boards. Their poverty is of the lowest de- 
gree imaginable, the next step downward being actual 
starvation. The living of a whole family in a boat 
12 X 5 feet seems to be the lowest extremity to which 
the Chinese are willing to descend, thus showing the 
difference in the standard of living in these two coun- 
tries. 

If the English working people change their habits 
of living, and become capable of as low a standard of 
living as the Chinese boat-living people, the popula- 
tion of England may at length increase till it brings 
them down to the said level. Thus we see what in- 
fluence the standard of living has upon the well-being 
of the British workman. Hence I say the true and 
permanent remedy of low wages is the raising of the 
standard of living, which can be accomplished by the 
spread of good general education. If I am not mis- 
taken, I can safely say that for true prosperity of the 
industrial classes — which means the liberal reward of 
labor — educate your children by a[l means in your 
power instead of resorting to unionism. 

The next question is, How does the high standard of 
living affect the cost of production in general ? It 
may seem that a high standard of living will raise the 
cost of production, but this is by no means the case. 
The wages of labor are the encouragement of in- 
dustry, which, like all other human qualities, im- 
proves in proportion to the encouragement it receives. 
Plentiful subsistence increases bodily strength, and 
hope in a man of bettering his condition animates him 
to exert that strength to the utmost. Where wages 
are high, we.find workmen active. 

Chinese labor is three times as cheap as that of 
English people, but also just as much less productive. 
A fact that struck me very much was the following : 
In Japan ordinary labor costs say one shilling per day, 
in England say three shillings, and in the United 
States of America four shillings, and yet paper manu- 
facturers in all these three countries are paying almost 
the same for the production of each pound of paper. 



taining all the colors of the rainbow, some of whose 
hearts are solid crystals of amethyst and topaz, and 
only a slight degree from the diamond in hardness. 
Every color found in nature or the arts is reproduced 
in these fallen agatized monarchs. 



Chalcedony Park. 
Mr. William Adams, Jr., was the discoverer- of the 
celebrated petrified forest of Arizona, now generally 
known as Chalcedony Park. This deposit is situated 
about 25 miles southeast of Holbrook, in Apache 
County, Arizona. The silicified trees are found pro- 
truding from the volcanic ash and lava, which is cov- 
ered With sandstone to the depth of 20 to 30 feet. Sec- 
tions of this fallen forest, whose only rivals are the 
giants of the Yosemite and Calaveras, lie around in 
profusion, measuring f rom2 to 10 feet in diameter, con- 



FHOTOGBAFHIO NOTES. 

Photo-Lithography and Etching Acids. — The Photo. 
News prints the following as the actual formula now 
used by Dr. Eder : 

Photo-Lithography ; Transfer Paper.— 30 grammes of 
gelatine and 15 c. cm. of glycerine are dissolved in 1,000 
grammes of water, and the solution poured upon the 
paper. One-fourth of the quantity mentioned is suffi- 
cient for a sheet measuring 45 by 50 centimeters. 

Sensitizing. — 100 grammes of ordinary bichromate 
of potash is dissolved in 2,000 c. cm. of water and liquid 
ammonia is added until the solution becomes of a pale 
yellow color. The transfer paper is immersed in this 
solution until it becomes quite flexible. 

For transfer paper containing albumen, alcohol may 
with advantage be added to the sensitizing bath. The 
formulae then reads, 100 grammes of bichromate of 
potash, 1,600 c. cm. water, 400 c. cm. alcohol, and am- 
monia as before, until the deep orange color is replaced 
by pale yellow. 

The paper, after exposure under a negative, is, while 
in the dry condition, inked with a velvet roller, and 
then, after immersion in cold water, it is developed 
with a pledget and with the velvet roller. The transfer 
on to the stone is effected in the usual way. 

Surface Etching on Stone. — The stone bearing the 
image from either photo-lithographic or other transfer 
paper is treated in the usual way, and lightly etched 
with dilute nitric acid and gum. The whole stone is 
then covered with powdered resin, and this is rubbed in 
with a tuft of cotton wool. Two narrow strips of mill- 
board are then held by an assistant, so that they lie 
along the sides of the stone, and so that the edges of 
the millboard rise about 2 or 3 mm. above its surface. 
Meanwhile a strip of wood of about 8 centimeters in 
breadth, and covered with an absorbent cloth, has been 
moistened with ether. It is now slowly drawn over the 
surface of the stone, the strips of millboard serving as 
guides to keep it from touching. By the action of the 
ether vapor the resin is softened and combined with 
the ink. The etching may now be completed with a 
stronger solution of nitric acid and gum than before. 

Etching Liquid for Zinc. — 1,000 c. cm. of water is 
mixed in a flask with 1,200 grammes of ordinary nitric 
acid of 40°, 80 grammes of common salt is then added, 
and when dissolved 300 grammes of " strong " acetic 
acid is poured in. Red fumes of nitrous acid are given 
out, and the open flask is left in an airy place for five 
or six days. There is then no further, or but very 
slight, evolution of gas, and the acid is ready for use. 

The first etching is carried on with acid of from 5° 
to 6° Baume, and occupies from five to fifteen minutes. 
For later etchings the acid may be used of double the 
strength given, or even more. 

Preserving Albumen Sensitive Paper. — At the recent 
English photographic convention Mr. G. W. Webster 
related his experience as follows, which we take from 
the Photo. News : So little has the subject been noticed 
of late, that I am quite prepared to believe that some 
of the members here present, whose patronage of pho- 
tography has not been very protracted, may now hear 
of it for the first time. Take a pound of ordinary 
washing soda, and dissolve in two quarts of water ; by 
using boiling water the dissolution is facilitated. 
When cold, sheets of blotting paper are dipped into it, 
slightly drained, and then piled in a heap with alter- 
nate sheets of dry blotting paper, the obiect of this 
addition being to permit just the right amount of 
liquid to be retained that will enable the paper to be 
readily handled, thoroughly wet porous paper falling 
to pieces as soon as it is lifted. Next, the paper is 
hung in a current of air till dry, then thoroughly ex- 
siccated at the fire or in an oven, and stored away for 
future use. This we may call " soda paper." It may 
be employed either for preserving paper to be kept 
some time before being printed, or to keep prints a 
good color which may have to be kept in the frame 
over a day. For the former purpose the dried, sensi- 
tized, albumenized paper is either rolled up with soda 
paper, or otherwise kept in close contact with it, as, for 
example, by placing alternate layers of soda paper and 
sensitized paper in a printing frame, and pressing down 
as though a print upon a negative were in progress. 
For keeping paper white while printing for one, two, 
three, or more days in the hottest weather, all that is 
necessary is to substitute soda paper for the ordinary 
felt pad. Any one who has not yet tried the soda pads, 
and will only once attempt their use, will be surprised 
and pleased at the remarkable difference in color that 
will be seen between paper so treated and that printed 
under the usual conditions, when it has bean in the 
frame for a few days. In hot weather the one exhibits 
very little discoloration, while the other is absolutely 
useless for any but the crudest of results. I have tried 
both monosodic and disodic carbonates in the pure, as 
also in commercial qualities, but the common washing 
soda of commerce answers every purpose. 
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SIMPLE EXPERIMENTS IN PHYSICS. 

BY GEO. M. HOPKINS. 

The descent of a falling body along an inclined plane 
is governed by the same law that controls the fall of 
free, unimpeded bodies, I. e., " the spaces traversed are 
proportional to the squares of the times of descent." 
This law does not apply to the descent of a body along 
any curved path. A body descending a concave path 
will be accelerated at the beginning of its fall. A body 
descending a convex path will start slowly, and will be 
accelerated at the end of its travel. 

Three cases are here considered : First, that of a 
body rolling down an inclined plane ; second, that of a 
body descending a concave circular curve ; and third, 
that of a body descending a cycloidal curve. In the 
case of the inclined plane, if the.uody falls two feet the 
first second, it will fall four feet the next second, eight 
feet the third second, and so on. In the case of the 
concave circular curve, the fall of the body will be ac- 
celerated rapidly at the start, and the body will reach 
the point of stopping quicker than the body on the 
inclined plane, although it travels over a longer dis- 
tance. In the case of the cycloidal curve, the body ac- 
quires a high velocity at once, as its path at the begin- 



leg is jointed a brace which hooks over one of the cross 
pieces of the middle track. 

To the upper cross bar are soldered wire eyes, sup- 
porting a wire bent so as to form three cranks for sup- 
porting the balls, and releasing them all together. The 
rods of which the tracks are formed are about three 
feet long. The cycloid track is made first, the others 
being cut off to match. A method of laying out the 
cycloid curve is shown in Fig. 2. At the end of the 
base line, A D, draw the line, C D, perpendicular to 
A D. Describe a generating semicircle (in this case of 
nine inch radius) tangent to A D, at D. Draw the line, 
E C, parallel to the base line. Divide the semicircle 
into any number of equal parts — six for example — and 
lay off on A D and E C distances CI, 1' 2', etc., equal 
to the divisions of the semicircle ; draw chords, D 1, 
D 2, etc. From points 1', 2', 3', etc., on the line, C E, 
with radii equal to the generating semicircle (9 inches), 
describe arcs. From points 1', 2', 3', 4', 5', on the line, 
D A, and with radii equal successively to the chords, 
D 1, D 2, D 3, D 4, D 5, describe arcs cutting the preced- 
ing, and the intersections will be thepointsof the curve 
required. Through these points the curve is drawn and 
the wires for the cycloid track are bent so as to con- 



wire cross pieces fastened by soldering, and two wire 
feet are attached to complete the apparatus. No par- 
ticular rule is required for the construction of the 
centrifugal railway. The only precaution necessary is 
to see that the height of the higher end of the railway 
is to the height of the circular part in a greater ratio 
than 5 to 4. 

A ball started at the higher end of the railway fol- 
lows the track to the opposite end, and at one point in 
its travel it is held by centrifugal force against the 
under side of the track in opposition to the force of 
gravity. 

In Fig. 4 is shown a spiral railway upon which a ball 
rolls down upon a track consisting of two rails arranged 
vertically one over the other. The track is formed of 
two wires bent spirally and connected by curved cross 
pieces, as in the cases already described. The upper 
convolution of the spiral is twisted so that the ball 
may start on a horizontal track. During the descent 
of the twisted portion of the track, the ball acquires 
sufficient momentum to cause it to follow the vertical 
track, being held outwardly against the rails by centri- 
fugal force. The descent of the ball is accelerated. The 
spiral railway represented in the engraving is two feet 
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g. 2.-METH0D OF DESCRIBING THE CYCLOID. 



Fig. l.-SWIFTEST DESCENT APPARATUS. 





Fig. 3.-CENTRIFUGAL RAILWAY. 



ning is practically vertical. This curve has been called 
the curve of swiftest descent, as a falling body passes 
over it from the point of starting to the point of stop- 
ping in less time than upon any other path, excepting, 
of course, the vertical. 

The cycloid has another property, in virtue of which 
it has been called the isochronal curve. A body will 
roll down this curve from any point in itslengthto the 
point of stopping in exactly the same time, no matter 
where it is started. For example, if it requires a second 
of time for a ball to roll from the upper to the lower 
end of the curve, it will also take one second for a ball 
to roll from the center of the curve to its lower end. 

Apparatus for illustrating these principles is shown 
in Fig. 1. It does not differ much from the ordinary 
apparatus used for the same purpose. It is, however, 
made entirely of wire, and is arranged to fold, so that 
it occupies little space when not in use. The inclined 
plane and curves, down which the balls roll, are all of 
substantially the same construction. The rails of 
the tracks are formed of one-eighth inch brass wire. 
These rails are connected by curved cross pieces having 
ends bent at right angles and soldered to the under 
surface of the rails. The lower ends of the rails are 
connected by angled wires with a cross bar, A, which 
is bent forward, then upward, to receive the board. B, 
forming the stop for the balls. The upper ends of the 
rails are connected by angled wires with a cross bar, 
C, which receives the loops of tb ; wire leg, D. To the 



form to this curve. The track, when completed, must 
sustain the same relation to a horizontal line as the 
curve in the diagram sustains to the base line, A D. 

Another method of describing a cycloid is to fix a 
pencil in the edge of a disk and roll the disk on a level 
surface, without slipping, with the pencil in contact 
with a smooth board or a piece of paper, the curve 
being started with the pencil at the lowest point or in 
contact with the base line. 

A ball is supported at the upper end of each track 
by the cranked wire, and when the three balls are lib- 
erated simultaneously by quickly turning up the 
cranked wire, it will be found that the ball on the cy- 
cloid reaches the point of stopping first, the ball on the 
circular curve coming next, the ball on the inclined 
plane being slowest of all. 

If two cycloidal tracks be placed side by side, it will 
be found by trial that a ball started from the middle 
or at any point between the ends of one of the tracks 
will reach the point of stopping no sooner than the 
ball started at the top of the other track. In fact, if 
the tracks are accurately made, both balls, if started 
simultaneously, will reach the bottom at the same 
time. 

The centrifugal railway shown in Fig. 3 is made in 
the same manner as the tracks already described. Two 
wires are bent into spiral loops around a cylinder, and 
the extremities are curved upwardly as shown. The 
two curved wires are connected together by curved 



Fig. 4.-SPIRAL RAILWAY. 

high, six inches in diameter, the rails being %. inch 

apart. 

■»<»>» 

Detection of Gas Leakage. 

Dr. Bunte's method for detecting gas leakage by 

means of palladium paper has been rendered still more 

delicate by Herr Schaufflers, who uses, to every three 

parts of chloride of palladium, one part of chloride of 

gold. The increase of sensitiveness may be partly due 

to catalytic action, that. is, to the mere presence of the 

gold, perhaps to the action of traces of acetylene upon 

the gold solution. The solution used for making the 

paper contains % per cent of chloride of palladium 

and % per cent of chloride of gold. One pint costs 

about 9s., and will steep filter paper enough for 8,000 

to 11,000 tests. The main sources of error are tobacco 

smoke, stoves, and smoky chimneys, which let carbonic 

oxide into the room, the vapor of fusel oil, onion smell, 

mercury vapor, and sulphureted hydrogen. 



According to Prof. Sargent, the strongest wood 
in the United States is that of the nutmeg hickory of 
the Arkansas region, and the weakest is the West 
Indian birch. The most elastic is the tamarack, the 
white or shellbark hickory standing far below it. The 
least elastic, and the lowest in specific gravity, is the 
wood of the Mous aurea. The highest specific gravity, 
upon which in general depends value as fuel, is attained 
by the blue wood of Texas, 
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EHGI5EEBING INVENTIONS. 

A snow plow has been patented by 
•Mr. Thomas Y. Woolford, of Augusta, West Va. This 

invention covers an improvement in that class of plows 
haying a revolving wheel' in front, with peripheral 
cutters or scrapers that dig into the snow and remove r 
it to either side, being mounted on a truck or car and 
propelled by a locomotive. 



MISCELLANEOUS INVENTIONS. 

A washing machine has been patented 
by Mr. Albert M. Wilson, of Greenleaf, Kansas. This 
invention co vers a novel construction and combination 
of parts in a machine designed to work easily and 
quickly cleanse the clothes, while being simple, inex- 
pensive, and durable. 

A dish washer has been patented by 

Mr. William D. Miller, of Florence, Mass. It consists 
of a bundle of connected links or rings of wire attached 
to a suitable rigid handle, whereby the washer may be 
conveniently and effectively used without putting the 
hands ia water. 

A nut lock has been patented by Dr. 

Aaron C. Vaughan, of Shane's Crossing, Ohio. It Con- 
sists of a relatively thin spring nut having both the 
body of the nut and its thread curved, by bending the 
nut after threading, to clamp the bolt by its own elas- 
ticity just outside of the regular nut. 

A folding fire blower has been patented 
by Mr. James M. McMeen, of Danville, 111. It is made 
of two series of plates pivoted to a central strip, and 
connected at their outer ends to side strips carrying 
fasteners for engaging the jambs of the fireplace, the 
device being readily folded to occupy but little space. 

A hat stretcher has been patented by 
Mr. Gustav E. Schellman, of New York City. Com- 
bined with an oval shaped divided main band, and a 
screw for adjusting its sections in or out, are independ- 
ently adjustable outer curved wings to conform to the 
exterior of the sections, to make a hat conform to 
special or peculiar shapes of the head. 

A leader for scarf neck bands has been 
patented by Mr. Michael D. Levy, of New York City. 
Jt is for attachment to the free end of the band of the 
scarf, for drawing the extremity of the band through 
the scarf, and consists of a long narrow body, flattened 
at one end and with hooks at the other end, with 
keepers for the points of the hooks. 

A trousers stretcher has been patented 

by Mr t George H. Coursen, of Baltimore, Md. Com- 
bined with a rectangular frame and a cross bar fitted 
to slide on its side pieces, are a stationary and a sliding 
clamp, with other novel features, designed to make a 
stretcher that is easily manipulated, inexpensive, and 
that will be* all in one piece. 

A tricycle has been patented by Mr. 
Patrick Gallagher, of New York City. It has a front 
guide wheel and rear driving wheels mounted on a light 
and strong iron framework, with a suitable seat, the 
machine being propelled by a crank handle mounted in 
arms pivoted to uprights on the frame and secured in 
position by adjusting bolts. 

A guide for sewing machines has been 
patented by Mary E. Hunter, of Osborn, Ohio. This in- 
vention covers a novel construction of gauge plate, es- 
pecially adapted for use in sewing straw braid, and 
ivbich. may. be applied t© any sewing machine, whereby 
the braid may be held easily to place, so it can be 
rapidly and accurately stitched. 

A washing machine has been patented 
■by -Alois Mueller, of Neillsville, Wis. It, is a wash 
boiler and washing machine combined in one, the in- 
vention covering various novel features of construction 
and combinations of parts designed to make a machine 
very easy upon the clothes treated, while strong, 
simple, and convenient. 

The manufacture of fibers of wood for 

spinning purposes forms the subject of a patent issued 
to Mr. Alexander Mitscherlich, of Freiberg, Baden, 
Germany. The wood is first boiled in a chemical solu- 
tion, as sulphurous acid or bisulphite, the fibers then 
dried and softened in water, and afterward subjected to 
repeated mechanical pinchings. 

A detachable fire pan for stoves has 
been patented by Gertrude N. Howe, of New York City. 
It is adapted to be set in the top openings of stoves, 
ranges, etc., for building a fire only beneath the vessel 
to be heated, and thus avoiding the necessity of heating 
thewhole stove, being of very simple and economical 
construction, and designed to be very convenient k in 
use. 

A foot rest for stools has been patented 
by Mr : GUBtave La Barbe, of Boseland, 111. It consists 
of a pair of clamps, an adjustable ear for varying the 
inclination of the foot rest support, and an arm hinged 
to the adjustable ear adapted to receive the board form- 
ing tb,e support for the feet, which may be attached in 
any desired position, let down when not in use, or folded 
up o.i*fc;of; the way. 

A life buoy has been patented by Mr. 
Philip Hichborn, of the U. S. Navy, Washington, D. C. 
It is afloat with torch attached, having a chamber for 
combustibles, and a breakable or detachable seal which 
normally closes the mouth of the chamber water 
tight, being held suspended at the side or stern of a 
vessel, to be instantly released and allowed to fall into 
the water when required for use. 

A pump has been patented by Mr. 
Hiram J. Wells, of Nashville, Tenn. The cylinder 
has an air-valved outlet at its lower end, the cover 
having a yalyed tiibe or cylinder at its upper end»and 
the plunger having a tubular rod with a series of air 
Izilets at its upper end and a valve at its lower end, the 
design bei ngto.purify and remove extraneous fittbstances 
from the water as it is being pumped. 

A door or other mat has been patented 
byjtfr. A Ian eon Gary, of New York City. It consists 
of a series of connected corrugated parallel flexible 



strips> set edgewise, with their convex portions facing 
the concave portions of the adjacent strips, making a 
mat designed to be largely self -cleaning, and presenting 
a scraper-like rubbing surface for removing mud and 
dirt from boots or shoes. 

A gate has been patented by Mr. 

Urbian L. Shaw, of Westfield, Ind. It consists of a 
series of vertical strips or slats to which diagonal and 
parallel bars are pivoted in such manner that the gate 
may be opened by folding the parts up at one side, the 
construction being simple, while the gate will not be 
easily clogged by snow or ice, and cannot be readily 
raised by animals. 

A wall heating system has been pa- 
tented by Mr. John D. Parker, of Fort Riley, Kansas. 
A series of flues is formed in the walls, communicating 
with a furnace in the lower part of the building, so that 
the heat of the furnace may be communicated to the 
walls and thenoe through the building, there being 
grates in the apartments to regulate the temperature by 
supplying the remainder of the heat necessary. 

A mustard package has been patented 

by Mr. William P. Crary, of Brooklyn, N. Y. It is pre- 
ferably made of glass, with a lid fitted upon it, com- 
bined with a sheet of lead and a sheet of paper placed 
between the lead and the contents of the package, the 
package being sealed at the edge of the lid by a strip of 
paper or other material secured by an adhesive sub- 
stance both to the lid and the body of the package. 

An apparatus for stopping and starting 

vehicles has been patented by Messrs. John J. Hooker, 
of Tideswell, Stockport, Derby County, and Herman 
Lescher and Robert G. Schwarz, of London, England. 
It consists of a spring barrel sliding on one of the 
wheel axles, with friction clutch and other gear, where- 
by power may be stored on descending hills and in 
stopping, and given out to the axle for propelling the 
car in starting. 

A wire fence building apparatus has 

been patented by Messrs. John A. Hooton and Gilbert 
L. Wiard, of Clifton, Neb. This invention is designed 
to provide an inexpensive spool rack and connected 
tension devices by which the wires may be held and fed 
in pairs to the twisting device, and maintained at uni- 
form tension toassure proper weaving in of the pickets, 
accomplishing the work with economy of time and 
labor. 

An apparatus for casting traps has 

been patented by Mr. William M. Smeaton, of Camden 
Town, Middlesex County, England. It has a sectional 
core consisting of two movable sections at approxi- 
mately right angles to each other, two hinged sections 
carried by one of the movable sections, while there are 
loose sections on the latter, with other novel features, 
for casting a complete trap for water closets, etc., in one 
piece, without seam »r joint. 

A well digging apparatus has been pa- 
tented by Mr. William Lowman, of Marion ville, Pa. 
This invention covers an improvement on a former pa- 
tented invention of the same inventor, in apparatus for 
digging wells for water, oil, or gas, which may be 
quickly set up and taken down, is easily folded and 
carried by a single wagon, and in which the leverage is 
such that one man can operate the drill to sink wells 
with advantage and facility. 

A process for reducing ores has been pa- 
tented by Messrs. Theodore Michaut, Pierre Connoy, 
and Frank J. Wiest, of Boulder City, Col. It consists 
in mixing the pulverized ores with a pulverized com- 
pound of stated proportions of feldspar, carbonate of 
lime, silica, carbonate of potassa, etc., and then subject- 
ing the mixed mass to heat, the process being especially 
designed for desulphurizingauriferous pyrites and other 
sulphurous ores. 

A right and left hand stop and waste 

faucet has been patented by Mr. William Briggs, of 
Brooklyn, N. Y. The faucet casing has two sets of 
pin-receiving apertures at right angles to each other in 
one end, surrounding the key bore, the key extending 
through such bore and having transverse projections on 
its projecting end, with other novel features, providing 
a means whereby one device may be made to serve as a 
right or left hand faucet. 

A machine for puncturing sheet metal 

has been patented by Messrs. George F. Waelde and 
Herman G. Cery, of Brooklyn, N. Y. Combined with 
a table and reciprocating frame having a series of longi- 
tudinal slotted tool-carrying bars, are clamps sliding on 
the bars, and other novel features, making a simple and 
durable apparatus, especially adapted for puncturing 
the members of mouldings in sheets of iron or other 
metals. 

A horse power has been patented by 

Mr. Allen Sampson, of Victoria, Texas. The, machine 
has a tilting carriage, a lever fulcrumed on its frame 
being connected to the machinery to be driven, while 
weight boxes are held to the lever and travel on the 
carriage during its tilting movement, with mechanism 
for rocking the lever and thereby tilting the carriage, 
making a machine by or from which a cotton gin, grist 
mill, sawmill, etc., may be run. 

A lamp wick has been patented by Mr. 

Adolfo S. Yanez, of Havana, Cuba. The wick tube 
has a supplemental open-ended mouth piece, to form 
longitudinally extending spaces between the tube and 
mouth piece, with spacing projections, and a granular 
filling is used on the top of the wick in the spaces; with 
other novel features, designed to produce a flame which 
will not easily become ragged or irregular from pro- 
tracted burning, while the wick can be easily cared for. 

A paper box has been patented by 

Messrs. John F. Diemer, of Elizabeth, N. J., and Paul 
E. Gonon, of New York City. It has a metallic bottom 
plate with side bends, metallic strips on its sides, a 
locking plate, and other, novel features, making, a box 
for filing folded papers, documents, etc., of which the 
parts can be conveniently shipped in folded condition, 
the invention being an improvement on a former pa- 
tented invention of the same inventor. 



A doubling winding machine has been 

patented by Mr. Alphonse Ryo, of Roubaix, Nord, 
France. Its construction is such that, by the oscilla- 
tion of a vertically swinging frame or bracket, the axis 
of the yarn guides is raised and they are arrested at the 
same level by an adjustable stop bar, to throw their 
eyes well forward within reach of the attendant, to 
render easy the piecing up of the yarn, the invention 
also covering various novel features of constructionand 
the arrangement of parts. 

A machine for cutting key seats has 

been patented by Mr. George Benson, of Durham, Eng- 
land. It is for cutting key seats in wheels or pulleys, 
and is a reciprocating cutter in a frame having a slotted 
bed plate with adjustable clamps, and other novel 
features, being adapted to hold the saw or cutter to its 
work and automatically relieve it in its up stroke, to 
accurately adjust for the depth of cut, and provide for 
holding wheels of different thickness and diameter. 

A regenerative gas furnace has been 

patented by Mr. Gottfried Pietzka, of Witkowitz, 
Moravia, Austria-Hungary. It is designed for rever- 
beratory furnaces used for smelting pig metal, reheating, 
puddling, etc., the gas generators being at one end of 
the furnace and the regenerators having reversing 
valves and being connected with the ends of the fur- 
nace, the waste gases being passed through the regenera- 
tors, after which air is passed through them in connec- 
tion with the gases from the generators. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(1) G. W. C. asks : 1. When a filter is 
used between steam pumps and boilers, why is it gen- 
erally put between the heater and the boiler instead of 
between pumps and heater ? A. The filter is put be- 
tween heater and boiler to catch the precipitated 
particles of lime salts set loose from solution by heat. 
In heaters elding a large body of water that is 
quiet, these particles of lime settle at the bottom, or 
are lodged on plates or other materials placed in the 



) 1888 SCIENTIFIC AMERICAN, INC. 



September 22, 1888.] 



Sftitntitit %mmxm. 



187 



heater for that purpose. 2. What is the chemical re- 
action that causes the pulp of an apple to become 
reddish when cut open and exposed to the air ? A. All 
fruit and vegetables, when cut, expose the juice and 
pulp to the oxidizing effect of the air. In some kinds 
of fruit (sweet apples for instance) the saccharine 
matter commences to combine with the oxygen of the 
air at the instant of cutting. 3. What is "setting one's 
teeth on edge' 1 ? A. This is a nervous condition 
caused by the contact of bitter or sour substauces with 
the nerve tracks of the tongue and gums. 

(2) B. G. W. asks : What substance 

would be best to use to All in the decayed part of a large 
tree to prevent rain from soaking in? A. Use any hy- 
draulic cement and sand, equal parts, with a coat of tar 
on the surface. 

(3) J. F. B. asks: A good receipt for 

polishing iron in tumbling barrels. A. Much care is 
required in assorting iron for tumble polish, to avoid 
wearing away corners and edges of small pieces by con- 
tact with heavy work. For smoothing and clearing of 
scale, use sharp sand in the tumbler, enough to cover 
tt.e castings or pieces, and coarse or fine to suit the 
work. A second tumbler should be used for polishing 
if the work warrants it. Use in this scraps of leather 
or skivtngs, coarse sawdust, chips from a planing ma- 
chine, etc., with charcoal, pulverized pumice, rouge or 
plumbago for various styles of polish or for different 
kinds of goods. It requires a few trials to find the 
right material for your requirement. 

(4) G. G. G. — There is not enough dif- 
ference in the cost of high or low pressure steam heat- 
ing, where you require high pressure for power, to be 
worth the attention necessary for arranging and manag- 
ing two steam systems in the same house. Calling 12 
square |feet heating} surface in your boiler equal to 
one horse power, you will need 120 square feet radiat- 
ing surface in ordinary rooms, which will heat 12,000 
cubic feet of space, or in this proportion for various 
sized rooms. 

(5) J. M. — There is no material for 

springs as good or durable as steel. Hard brass is the 
next best that is reasonably cheap. You can buy the 
hard rolled brass in sheets or strips through the brass 
trade. German silver hard-rolled makes a fair spring, 
but expensive. See Scientific American Supple- 
ment, No. 20, " How to Make Spiral Springs." 

(6) H. J. K. asks : What power would 

an eight foot overshot water wheel afford, supplied 
from a spring that runs one gallon per minute? A. soq 
of a horse power. 

(7) W. E. C. asks the proper tempera- 
ture for the withdrawal of engraving tools from an oil 
tempering bath. The tools are intended for cutting 
silver, gold, German silver, etc. They come hard and 
have to be drawn. A. Such tools should be hardened 
by immersion in water or oil frqm a cherry red heat. ; 
The drawing of the temper in an oil bath is not reliable ■ 
unless you insert a thermometer that has a scale run- 
ning up to 500° Fah. You will require a temperature 
of about 450° for gravers. A far better way is to 
brighten the end of the graver on a water stone and 
heat in a spirit lamp until it turns a light brown color. 
Even this is not always an indication of hardness or 
toughness, as there is a great difference in the harden- 
ing process, due to quality of the steel, its hardening 
heat, and the kind of cooling bath. 

(8) G. J. D. asks the best formula or 

process for coppering iron. A. Try 3 oz. sulphate 
copper and ] oz. sulphuric acid to V& gallons clear 
water. The articles must be made perfectly clean by 
pickling in muriatic acid 1 part, water 3 parts, scrub- 
bing bright or tumbling in sand. Dip in the copper 
bath for few seconds only, moving the articles about, 
and rinse in hot water with a little sal soda and dry 
quickly in sawdust. The cleaner the articles are made, 
the brighter the copper coating will be. Too long 
immersion makes the copper dull. 

(9) C. C. J. — Native hematites, limon- 

ite, and magnetite iron ores are used in Pennsylvania 
in the manufacture of iron and steel. Other ores, the 
magnetites of New Jersey and Northern New York, 
the specular ore of Wisconsin, and the Spanish hema- 
tites are also largely used as mixtures for special 
grades of iron and steel. We cannot say from your 
description what the value of your ore would be. An 
analysis from fair average samples would indicate its 
use and value, but partially. We advise you to make 
fair sample lots, and submit to the steel works of East- 
ern Pennsylvania for trial. 

(10) S. R. T. asks the approximate 

heating value, and the relative bulk, of a ton each of 
good soft bituminous coal, anthracite coal, and coke, 
for use in cook stoves, hot air furnaces, and grates. A. 
Both anthracite and bituminous coal vary in heating 
value, owing to varying amount of ash, so that a 
special comparison can only be made with coals of 
similar amounts of combustible to the pound. The 
best coals of either kind are nearly alike for given 
weights. The bituminous coals from different mines 
vary so much, and the method of firing is so variable, 
that the results of experimental tests do not agree, as 
for instance trials on the Baltimore & Ohio Railroad 
determined theevaporative effect of one ton Cumberland 
as equal to 1*25 tons anthracite. Other experiments make 
bituminous coal 13 per cent more effective than coke 
for equal weights. The average of a long series of ex- 
periments on U. S. naval vessels makes anthracite 41 
per cent more effective than bituminous. For domestic 
purposes, as cooking and heating, the cleanliness, 
durability, and convenience of an anthracite fire set it 
far ahead of any other coals or coke. 

(11) J. T. — The steam engine receives 

steam at 212° up to 400°, and discharges it from the ex- 
haust or through the condenser at 100° to 180° F. This 
difference is the loss of heat you speak of. A pound of 
steam at 100 lb. pressure will expand to about seven 
times its volume in doing work. Its volume is 691 
cubic inches. A pound of water always gives a pound 
of steam. 

(12) T. D. McC. asks : 1. Why is it 

that a main line telegraph current, strong enough to 
give a very severe shock when broken, or to make ° 



spark visible in broad daylight, will only just move 
the lever of a 30 ohm sounder which can be worked 
satisfactorily on one cell gravity battery? A. The 
shock is due to extra current developed on breaking a 
circuit which contains coils of wire. It is.muchmore 
intense than the original current on the line. 2. What 
cementis unaffected by solution of blue vitriol? A. The 
majority of cements, such as sealing wax, are unaffected. 

(13) J. L. P. asks : Would the slack 

from a coal mine be good as a fertilizer ? A. It might 
be of use on a clay soil, but would act mechanically, and 
afford little or no real nutriment to plants. 

(14) A. L. R. asks : Is there any rule 

for estimating the expansion of coal gas for each ad- 
ditional five or ten degrees of temperature ? A. For 
each degree Fahrenheit rise in temperature, the gas ex- 
pands j£ T part of its volume at 32° ; as an approximation 
allow \ of one per cent for a degree. 

(15) J. C. M. asks : 1. Is there any metal 

known to science that has more affinity for gold and 
silver than quicksilver ? A. At ordinary temperatures, 
mercury is the only available metal for gold extraction. 
2. Is there any way of increasing its affinity for the 
precious metals, more than it is when bought out of the 
stores? If so, what are they, and how are they pre- 
pared ? A. A little sodium is often added to cause it 
to amalgamate better with " rusty " gold. 

(16) H. D. Q. writes: 1. Am just com- 
pleting the 8 light dynamo described in your paper and 
would be obliged to you if you will kindly give me ad- 
vice on the following questions: 1. Are lamps to be a 
low or high resistance, and of what resistance? A. The 
resistance of the lamps is 50 ohms. 2. What size wire 
should be used to conduct the current from dynamo to 
lights 500 feet distant and return? A. No. 10 copper 
wire. 3. The manner in which the machine is wound 
and connected is called what? Series, parallel, or what? 
A. Series. 4. How are lamps to be connected? Is the 
inclosed sketch correct? A. In parallel, not in series, 
as you have shown them. 

(17) J. M. E. asks how to construct a 

wigwam. A. The height and size should correspond 
with your want of accommodation. A rustic frame- 
work, using small trees and hoop poles for framing 
would be appropriate for a large or small wigwam. 
The rough side of the bark should be outside, all over. 
To make a knockdown wigwam, the framing] should be 
lashed together with ropes or twine, and the bark tied 
to the rafters with twine. This can be done by boring 
holes through the bark and lapping the courses to 
cover the tying. 

(18) R. H. S. asks a method of etching 

onsteel that will leave the etching a gold bronze. A. 
The gilt inscriptions on cutlery are put on after the bit- 
ing in, and before the etching wax is removed, by bat- 
tery attachment in a gold solution. A superficial gilt 
lettering may be produced by printing the background 
of the design with gums that resist ether, and then dip- 
ping the article in an ether solution of gold, or dropping 
a small quantity of ether solution on the bright 
part with a camel's hair brush. 

(19) E. A. G. asks if there is anything 

with which leather can be treated or soaked so it will 
not absorb or allow kerosene to pass through or pene- 
trate it, as he desires to treat leather so as to use it as a 
valve against leakage from kerosene or gasoline. A. 
Use any soft leather that is entirely free from grease or 
oil. Saturate at a heat of about 150° with a mixture of 
1 part by weight of good glue to 10 parts glycerine, the 
glue to be soaked in warm water until it swells and is 
soft like jelly, when the excess of water is poured off 
and the glycerine added, bringing the whole to a boil. 
Then cool it to 150°, and soak the leather thoroughly. 
Hang up until cold and cut the valves. 

(20) C. M. D. asks if there is anything 
with which he-can treat the inside of a new wood cis- 
tern, that will penetrate the wood and act as a pre- 
servative and at the same time not affect the water. A. 
Apply melted paraftine with a paint brush to the dry 
wood; moisture will prevent penetration. 

(21) E. A. H. writes: The basement 

walls of my house have a coating of tar on the inside. 
What mixture of paint can I use that will dry thor- 
oughly on the tar? Can I mix anything with cement 
that will cause it to adhere to the tar? A. A solution 
of shellac in alcohol may be used, and applied like 
paint over tar that is to be painted. Its high expense 
prevents the application of this on a large scale. Ce- 
ment cannot be made to adhere. 

(22) J. B. asks (1) whether it be possi- 
ble to make a complete or partial magnetic screen. A. 
No. 2. Whether a soft iron sphere around the magnet, 
or a soft iron plate or hemisphere between the magnet 
and its armature, will answer? A. You merely replace 
the armature by the sphere. The armature will be leys 
attracted, and the sphere will be strongly held in place. 

(23) D. E. F. M. asks : What would be 

the chemical reaction, in burning of the solidified pe- 
troleum referred to in Scientific American Septem- 
ber 1, page 131, col. 2? In what sort of apparatus could 
the heated mixture be safely prepared in a small way? 
A. The reactions would involve ordinary combustion 
of the hydrogen and carbon of the petroleum, and would 
be retarded by the solidified condition of the mixture. 
A glue pot would answer for experimenting with it. 
It should be heated with great care, best in the open 
air. If over a flame, a large pan of water should be kept 
directly under the flame. If over a range, it should 
be heated in a large pan of water. 
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Air motor, compressed, O. W. Godkin 388,964 

Annunciator, electric, Crockett & Allen 388,837 

Annunciator, magnetic, W. Humans 388,876 

Axle, wagon, H»tz & Conrad 388,975 

Baling cord or yarn, machine for, S. Brown 389,054 

Barrel blanks, cutter head for cutting or trim- 
ming gores of, J. W. Philp 389,006 

Barrel tiller, L. Miller 388,899 

Batteries, switch mechanism for electric, C. E. 

Ongley 389,001 

Battery. See Galvanic battery. 

Battery plates, manufacture of secondary, J. O. 

Ellinger 3S8.900 

Bearing, safe lock, Stapleton & Carmody 389,116 

Bed. folding, G. A. Nelson 388,999 

Bed. folding, P. L. Shepardson 389,018 

Bell, electric, M. G. Crane 388,830 

Bell, electro-magnetic, W. Humans 389,080 

Belt, sprocket, J. B. St. Louia 389,173 

Bench. See Gas retort bench. 

Bicycle, T. O'Brien 888,906 

Bicycles, shoe attachment for, II. M. Carter 388,949 

Boat. See Torpedo boat. 

Boiler. See Hot water boiler. Steam boiler. 

Wash boiler. 
Bolt. See FJour bolt. 

Bolt cutter. G. B. De Arment ,88.957 

Book holder, 1. S. Hollidge 388,972 

Bootor shoe, J. E.Crosby 388.838 

Boot tree, G. H. Clark 388.831 

Bottle stopper fastening, Gemunden & Gartner... 388,854 
Box. See Musical box. 

Box fastener, C.& E. H.Morgan 388.993 

Brick cleaning machine, J. H. Williams 388,939 

Brick for transportation to market, preparing, J. 

C. Anderson 389,043 

Brick setting, W.V.Cecil 388,827 

Bridge bars, die for upsetting, F. H. Smith S89.U5 

Bridge gate, II. R. Karstens 389,086 

Bridge gate, safety, Coddingt»n & Popp 388,833 

Buckle, suspender, C. A. Mann 388,892 

Buildings from without, apparatus for the inspec- 
tion of, E. A. Trapp 388,934 

B uoy, life, P. Hichborn 388,971 

Burner. See Hydrocarbon burner. Lamp burner. 
Oil burner. 

Button, J. U. Adams 389,042 

Button fasteners, implement for removing, H. S. 

Ginther 389,145 

Buttonhole stitching machine. Reed & Beale 389,010 

Calendar rolls, dampening device for, J. Al. Shar- 

| tie 388,921 

Camera, G. Eastman 388,850 

Candle holder, G. C. Masson-Chevallier 388,894 

Car coupling, J. Carlson 388,948 

Car coupling, J. Bound 388,815 

Oar coupling, J. Goettel 388,956 

Car coupling, E. G. Ribault 389,107 

Car coupling, J. T. Wilson 389,181 

Car seat, reversible, W. Sutton 389.174 

Car seat, supplemental, J. H. Young 389,041 

Cars, drawhead for railway, J. J. Knight 388,882 

Cars, ventilating railway, A. B. Harris 388,865 

Carding machines, feed guide for, S. Bates 389,133 

Cards, case for holding playing, G. W. Mintzer 389,093 

Carpet stretcher, G. A. Hall 388,864 

Carrier. See Cash and parcel carrier. Sheaf car- 
rier. 

Cart, road, J. W. Coombe... 388,835 

Case. See Clock case. Spool case. 

Cash and parcel carrier, electrical, G. F.Green.... 388,859 

Cash register and indicator. T. Carney 388,825 

Casting traps, apparatus for, W. M. Smeaton 389,019 

Cement, rubber, H. A. Clark 389,055, 389,056 

Chair. See Convertible chair. 

Check receiver, R. Mills 388,901 

Chuck, drill.G. W. Mclntyre 388,987 

Cigar box catch. II. W. Heffener 388,868 

Clamp. See Wire rope clamp. 

Clasp. See Shoe clasp. 

Cleaner. See Flue cleaner. Sink cleaner. 

Clock case, alarm, D. B. Tiffany 389,120 

Closet. See Dry closet. 

Cock or faucet, E. A. Newman 389,097 

Colors, production of new azo. H. Wolff 389,127 

Convertible chair, J. Nichols 389,163 

Copying press. T. B. Boyd 388,817 

Cork extractor, L. M. Devore 38S.844 

Cork extractor. Linsley & Curtis 388,888 

Corkscrew, W. N. Barrett 388,945 

Corn cutting machine, G. H. Fetzer 389,066 

Corset, h, Schiele 389,015 

Corset, W. Young 389,130 

Cotton scraper, chopper, and cultivator, J. C. 

McCandless 388,985 

Coupling. See Car coupling. 

Cranberry gathering machine, J. O. Shaw 389,114 

Crimping machine, H. Donovan 388,845 

Cultivator, J^ W. Clark 388,832 

Cultivator. J. W. & N. P. I,ehr 389,088 

Cultivator and plow, J. A. Elliott 388,853 

Cultivator, corn, II. L. Pharris 388,912 

Cultivator, wheel, E. P. L.ynch 389,158 

Curtain hanger, Dorrington & Fay 388,846 

Cut-ofl for water service supply pipes, automatic 

thermo electric, E. A. Newman 3S9.096 

Cutter. See Bolt cutter. Envelope cutter. Meat 
cutter. Shell cutter. Tart cutter. 

Dampers, ratchet for stove, D. W. Roland 389,109 

Derrick, O.Crosby 388,889 

Desk, reading, A. J. Williford 389,038 

Digger. See Potato digger. 

Dish washer, W. D. Miller 388.990 

Door and window screen and means for securing 

wire gauze in screen frames, E. Hipolito 388,870 

Door catch, C. H. Roselius 389,110 

Door or other mat, A.Cary 388,826 

Doubling winding machine, A. Ryo.. 389,172 

Draught apparatus vehicle, C. Dreher. ..388,847 

Draw bars, making. J. T. Wilson 38 ( .U82 

Drier. See Grain drier. 

Drill grinding attachment, twist, F. Mossberg 389,095 

Dry closet, E. C. Condit 388,951 

Electric generators, commutator for, O. Zech 389,184 

Electric machine, dynamo, A. L. Riker 389,011 

Electric machine, magneto, W. Humans.. 388,877 



Electric machine regulator, dynamo, A.G. Wftter- 

house 389,029 

Electric machines, regulation of dynamo, A. G. 

Waterhouse 389,030 

Electric signal, H. T. Hill 388,869 

Elevator. See Water elevator. 

Elevator signal, J. E. Riley 388,918 

Emery wheel dresser. C. H. Douglas 389,064 

Engine. See Hot air engine. Rotary engine. 

Engine cross head, D. P. Whitesell 388.937 

Engines, regulator for steam pumping, M. Green- 
wood 388,860 

Envelope and stamp moistener, J. R, Porter...... 388,914 

Envelope cutter, J. S. Holmes 388,872 

Evaporating and condensing liquids, apparatus 

for, J. J.Hayes 889,075 

Evaporating apparatus, W. Marr 389,160 

Excavator, R. R. Osgood 3S8i9lO 

Excelsior, apparatus for .the manufacture of, D. 

T.H. MacKinnon.... 388.890 

Expansion joint, Pratt & Wainwright 388,915 

Extractor. Sea Cork extractor. Tree extractor. 
Fabrics, machine for uniting looped, W. Beattie.. 389,134 

Fastening device, automatic, E. Wilkinson 389,037 

Feed water heater, Pratt & Wainwright :-i88,9l6 

feed water regulator, Cook & Thoens (r) 30,957 

Fence, D. Boyd 388,816 

Fence building apparatus, wire, Hooton & VViard. 388,974 

Fence machine, J. M. Wright 389,129 

Fencing, making barbed, E. Jordan 389,154 

Filter, J. P. Gruber 3!-8,863 

Firearm, breech-loading, E. Whitney 389,036 

Fire escape, C. J. Clark 338.829 

Fire sprinkler, automatic, W. Neracher. 388,905 

Fish line reel, C. F. Gillet 389,070 

Flask. See Moulder's flask. 

Flour bolt, H.J. Gilbert 388.855 

Flour mixing and sifting machine, C. Roehl 389,165 

Flue cleaner, L. Duennisch 388,848 

Flue stopper and collar, J. I. Flanagen 388,961 

Fork. See Hay turning fork. 

Freight record, M. M. Kirkman 388,881 

Furnace. See Gas furnace. 

Galvanic battery, A.K. Eaton 389,140 

Garment stay, Wheeler & MacQuesten 388,936 

Gas, apparatus for manufacturing, H. C. Rew 389,103 

Gas. apparatus for manufacturing water, G. S. 

Dwight 3SS.S49 

Gas, apparatus for the manufacture of, H. C. 

Rew 389,104. 389,105 

Gas furnace, regenerative, G. Pietzka 389,009 

Gas lighter and extinguisher, electrical, G. L. 

Hogan 389,151 

Gas. making, H. C. Rew 389.106 

Gas retort bench, A. Coze .388,953 

Gas scrubber, W. Morava 388,903 

Gate. See Bridge gate. 

Gate, J. Good 388,957 

Gate. U.L.Shaw 389,617 

Generator. See Steam generator. 

Gilding, etc., adhesive powder for, M. J. Masters.. 388,984 
Goods from shelves, device for lifting, J. H. Jef- 
frey 388,978 

Grain drier, J. Black 389,048 

Grain separator, J. L. Owens 389,002 

Grinding chisels and other tools, machine for, H. 

J. Gosling 388,966 

Grinding mill, W. D. Gray 388,968 

Grinding mill, roller, W. D. Gray 388,967 

Grindstones, tool holder for. J. M, Dillon 388,958 

Hand rest, M. L.Brown 389,053 

Hanger. See Curtain hanger. 

Harrow, A. C. Downey 389,138 

Harrow, spring tooth, Babcock & Baird 389,044 

Harvester, corn, R. L. Pearson 389,004 

Harvester, low level self-binding, Pitkin & 

Steward 388,913 

Harvester, self-binding, G. H. Spaulding. 389,022 

Harvesting machine, corn, J. A. Stone 389,117 

Hat bodies, coating, plaiting, and napping, G. 

A th erton t 389,131 

Hat stretcher, G. E. Schellman 389,014 

Hay turning fork, Freeh & Missel... 389,069 

Heater. See Feed water heater. 

Heating apparatus, mural, J. D. Parker 389,003 

Heel machine, A.J. Langelier. ...;.... 388,884 

Heel nailing machine, Home & Henderson;....... 3S9.077 

Hoisting gear, D. L. Brown 389,052 

Hoisting tackle lock, A. M. Kerr ... 389,155 

Holdback, vehicle, I. C. Burgett.. 389,049 

Holder. See Book holder. Candleholder. Mucil- 
age holder. Ticket holder. 

Horse detacher,.!. K. P. Timmpns 388,931 

Hose thimble for the walls of buildings, L. FV 

Stevens 389.025 

Hot air engine, J. L. Bair , 389,045 

Hot water boiler, E. S. Manny.... 388,893 

Hub, vehicle, T. O'Brien 389,101 

Hydrant, A. J. Tyler 389,176 

Hydrocarbon burner. S. McMurry.. ... 388^988 

Ice cream freezer, C. Spornhauer ..' 388,925 

Indicator. See Load indicator. Shoal water indi- 
cator. Station indicator. Street and station 
indicator. 
Joint. See Expansion joint. Metal joint. 

Joint for tubular framework, D. Wiggins 389,120 

Journal boxes, apparatus for lining, G. W. Top- 
ham 388,1*33 

Key seats, machine for cutting, G. Benson 388,946 

Knife. See Planing machine knife. Table knife. 

Lamp burner, Argand. P. J. Foulon 389,068 

Lamp fixture, extension, E. H. Peck .889.005 

Lantern. H. L. Jewell 389,083, 389,084 

Last, G. H. Clark ... 388,830 

Lathe carriages, front apron for, J. R. Back....... 388,808 

Lathe for turning articles of an irregular contour, 

copying, T. Millett. Jr 388,900 

Lathe spindles, anti-friction adjustable bearing 

for, J. Stark 3&8;92T 

Lathes, automatic setting mechanism for spote, 

P. Lesh 389,157 

Lathes, tool rest for hand, E. Rivett.. 389,012 

Lathing, machine for making sheet metal, E. 

Ilawes ••.. 388,866 

Lathing, metallic, B. Scarles 388.919, mtf-Hi 

Life-boat deck seat, G. Hughes 388,875 

Load indicator, vehicle, J. Howard 388.874 

Lock. See Hoisting tackle lock. Nut lock. Seal 
lock. 

Loom picker staffs, loop for, Cote & Charland 389,060 

Mat. See Door or other mat. 

Measuring tank, automatic, S. L; Baker............ 389,132 

Meat cutter, T. Williams. Jr ... . . 388*940 

Metal joint for hangers, etc., J, B. Wallace .... .389,028 
Metal rods, machine for reducing, H. A. Williams 388,938 

Metal tube, J. Callan 388,824 

Metal tube, H. W. Hayden 388,867 

Middlings purifying machine, H. J, Livergood. i.± 889\091 
Mill. See Grinding mill. Sawmill. 

Moulder's flask, H. H. Huntley.... 389,153 

Money received, apparatus and till for recording 

and registering the amount of, A. J. Lyon. .... 389,159 
Motor. See Air motor. 
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Motor, J. C. Gob* .388,858 

Mowing machine, W. Aldrich 388,807 

Mowing machine, O. H. Spauldliig 389,023 

Mucilage holder, I. A. Bush 388,823 

Musical box, J. Billon-Haller 388,94V 

Necktie fastener, B. Woodruff 389,128 

Nut lock, A. a Vauehan 389,027 

Nut tapping machine, W. H. Eddy 388,851 

OH burner, crude, C. Ball 389,048 

Oil from the products and waste of machine 

shops, reclaiming, B. L. Cole 389,058 

Oiling projectile, sea, A. U. Walker (r) 10,958 

Ore, reducing, T. Michaut et al 389,161 

Ores, reducing and smelting metallic, C. E. 

MSnby 388,891 

Ottoman, C. A. Lindner 388,887 

Outline transfer tool, Davenport & Tllllnghast.... 388,841 

Paint, fireproof, G. 8. Lee 388,886 

Pens, fountain and feed attachment for writing. 

J. H. Koenlg 389,156 

Piano action, upright, F. Zebrowski 389,183 

Pipe. . See Sprinkling or spraying pipe. 
Pipes, anti-freezing device for water, E. A. New- 
man 389,09810 389,100 

Pipes, lock clamp for, W. J. Purdr 389,102 

Planing machine knife, A. C. Dumnntier 389,139 

Planters, check row attachment for corn, B. 

O'Donnell 388,908 

Plow, Foster & Kimbro 389,067 

Plow, cultivating, T. Walker 388.935 

Plow or harrow attachment, J. W. Trew 389,121 

Plows, adjustable heel for, S. Landauer 388,982 

Poison bottles, safety cover for, F. O. Bratton 389.051 

Pot. See Type metal pot. 

Potassium chlorate, manufacture of, Muspratt 

iKschellmann 388,997 

Potato digger, J. D. Perry 388,911 

Preserving, composition for, C. W. Beesly 388,810 

Preserving farinaceous products, T. T. Gaff 388,962 

.Preserving sausages, C. Jensen 388,879 

Press. See Copying press. Tile press. 

Pressure regulator, C. Burich ... 389,065 

Pressure regulator and cut-off, G. Westinghouse, 

Jr 389,032 

Pressure regulator, for air, gas, steam, or liquids, 

W. M. Jackson 389,082 

Protector. See Tree protector. 

Pulley, loose, Woods & Thomas 338,942 

Pump, H.J. Wells 389,031 

Pump, Woodward & Anderson 388,943 

Pump valve, steam, T. H. Williams 388,941 

Pumps, working valve for, J. A. Hoffman 388,871 

Punch, rail, I. Hulme 388,917 

Railway conductor, electrical, L. Daft 388,955 

Railway crossing, R. H. St. John 388,929 

Railway rails, machine for sawing and drilling, E. 

N.Higley 389,143 

Railway switch, C. R. Davis et al 388342 

Railway system, cable, Bemis & Pflngst 388,812 

Railways, movable tongue switch lor street, A. J. 

Mojtham.; 388,994 

Reel. See Fish line reel. 

Refrigerator, J. F. Frenier 389,143 

Register. See Cash register. 

Regulator. See Electric machine regulator. Feed 

water regulator. Pressure regulator. 
Rolling slot rails for cable railways, A. J. Mox- 

ham 388,995 

Roofing compound, C. S. Busbnell 389,050 

Rotary engine* C. Haden 388,969 

Sash cord. fastener. J. L. Bohannan 388.814 

Saw, W. Bundy 368,820 to 388,822 

Saw guide, B. F. Viquesney 389,179 

Saw hanging device for gang saws, W. M. Wilkin. 389,126 

Sawmill, Moore & Miller 388.902 

Sawmill dog, J. B. McRae 388,989 

Saws, inserttble tooth for circular, Cocker & 

Hurst 388,950 

Sawing machine, circular, H. M. Darling 389,061 

Scaffold and elevator, combined, R. H. Smith 388,924 

8cale, weighing, T. H. Herndon 389,076 

Scarf neckbands, leader for, M. D. Levy ... 383,983 

8craper. road, Yates & Bailor , 388,944 

Screen. See Door and window screen. 

Screw, blanks, machine for making, C. D. Rogers.. 389,169 

Screw heads, die for forming, C. D. Rogers, 

389,166, 389,167 

Screw threading machine, C. D. Rogers 389,168 

Screw threads, machine for rolling, C. D. Rogers. 

Seal for seal lacks, L. A. Brown 

Seal lock, L. A. Brown 

Seat. See Car seat. Life-boat deck seat. 

Separator. See G rain separator. 

Sewers, ventilating manhole for, T. W. Morgan.. 

Sewing machine, V. W. Merrick 388,897 

Sewing machine, Moss & Hunt 389,094 

Sewing machine guide, M. E. Hunter 389,152 

Sewing machine, hand, Ingraham & Hubbell 389,081 

Sewing machine, shoe, W. Comey 389,059 

Sewing machine take-up mechanism, R. Thomp- 
son 389,026 

Sheaf carrier, W. A. Brown ; 389.136 

Sheep shearing and tagging table, F. K. Dimlck... 889.063 

Shell cutter, W. Stein :i89,024 

Shoal water indicator, Vigil & Revueltas 389,123 

Shoe clasp, J. N. Opel , 388,909 

Shutter worker, Gorrell 4 Hays 368.965 

Sidewalk and similar construction, J. McGillivray 368,986 
Signal. See Electric signal. Elevator signal. 
Sign and indicator, adjustable business, C. N. 

Hammond 389.074 

Sink cleaner, Kirkland & Reed 388,860 

Sleigh, A. Hurtubise 388378 

Smoke consumer, F. Leadbeater 388,865 

Snow plow. T. Y. Woolford 389.040 

Snow scraper, C. A. Mercer 389,092 

Sofa and extension table, combined, B. H. Meyer. 388,898 
Solar radiant energy, apparatus for utilizing, B, 

Weston 389.124 

Solar radiant energy, utilizing, E. Weston 389,125 

Spinning mules, carriage for, C. H. Seifert 389,016 

Spinning purposes, manufacture of fibers of wood 

for, A. Mitscherlich 388,991 

Spool case, O. S. Betts 386313 

Spring. See Vehicle spring. Vehicle bolster 

spring. Vehicle seat spring. 
Sprinkler. See Fire sprinkler. 

Sprinkling or spraying pipe, A. F. Thayer 388,930 

Stapling and folding machine, combined, H. R. 

Heyl.. 389,147 

Stapling machine, H. R. Heyl 389,148 

Station indicator. J. Knight 388,980 

Steam boiler, portable, L. H. Hall 383,073 

Steam generator, G. M. Hopkins 388,873 

Steam generator, Pierce & Thomas 389,008 

Steam, perforated plate for, for drying, W. 

Houghtallng 389.078 

Stereotype matrices, machine for making, J. R. 

Rogers 389,108 

Stools, foot rest for. G. La Barbe 383,981 

Stopper. See Flue stopper. 

Stove, W.J. Keep... :.. 888,979 

Stove door knob, Tyson & Deem.. .,. 389417 



Stove for heating oil for setting wagon tires, 

8mith & Nicholson 368,923 

Stoves, detachable Are pan for, G. N. Howe 388,976 

Street and station indicator, F. H. Cheyne 388,828 

Street or station indicators, device for actuating, 

W.A.Turner 389.122 

Stringed Instruments, mechanism for playing, C. 

S.Crawford 389,137 

Sulphur, making neutral compounds of chloride 

of.A.Sommer 389.020 

Suspender attachment, M. Gordon 389,072 

Table. See Sheep shearing and tugging table. 

Table knife or fork, H. C. Hart 388,970 

Tag, A.M. Osmun 889,000 

Tallow and chloride of sulphur, compound of, A. 

Sommer 389,021 

Tank. See Measuring tank. 

Tanning, rapid, J. Hoelck 389.150 

Tart cutter, M.O.Nash 388,904 

Tea, apparatus for making extract of, R. E. Huff. 389,079 

Telegraph exchange system, R. J. Sheehy 388,922 

Telegraph, printing, B. A. Flske 389.142 

Telegraphy, P. B. Delany 389,063 

Ticket holder, P. E. McDonald 388.895 

Tile press, G. A. Stanbery 388,926 

Tilling machine, steam, Everitt & Cooper 389,141 

Timepiece, self-setting, A. Rosenbaum 389,111 

Torpedo boat, submarine, H P. Gnswold 388,8(8 

Toy money bank, T. V. Ungemacb 389,178 

Tree extractor and carrier, H. P. Lentz 389,080 

Tree protector, J. F. Birth 339.047 

Tricycle, P. Gallagher 368.963 

Trousers stretcher, G. H . Coursen 388.952 

Truck, cable car, 8. A. Bemis 388,811 

Trucks, body bearing for car, W. Sutton 389,175 

Trunk fixture, C. A. Taylor 389,118,389,119 

Tube. See Metal tube. Well tube. 

Tubes, machine for closing the ends of metal, J. 

P.Kennedy 389,087 

Tubes, making, L. Gathmann 389,144 

Turning wooden rings, machine for, M. E. Clark.. 369,057 

Type, making wood, G. C. Setcbell 389.112 

Type metal pot and furnace, G. Bender 389,135 

Type, producing dies for making wood, G. C. 

Setcbell 389.113 

Umbrella. I. B. Edington 388.852 

Valve gear for steam engines, N. T. Greene 389,146 

Vaporizer, hydrocarbon retort, H. C. Davis 388,813 

Vehicle bolster spring, J. W. Wetmore 389,034 

Vehicle running gear, J. G. Ebken 388,959 

Vehicle seat spring, J. W. Wetmore 389,033 

Vehicle spring, J. W. W etmore ... 389,035 

Vehicle, two-wheeled, M. M. Conner 388,834 

Vehicles, adjustable step for, P. J. Gregory 388,861 

Vehicles, apparatus for stopping and starting, J. 

J. Hooker et al 388,973 

Vessels, re-enforclng the hulls of, T. M. Bees 388,917 

Violin bridge, J. Kopp 388383 

Violin players, thumb brace for, A.T.John 889,085 

Wagon bed fastener, S. E. Baughman 

Wagon stake, F. W. Starr 

Waistband attachment, G. A. Newton 389.162 

Wall for frame buildings, H. Letter 889,090 

Wash boiler, M. Davenport... 388,956 

Washer. See Dish washer. 

Washing machine, A. Mueller 388,996 

Washing machine, W. Near 388.998 

Washing machine, A. M. Wilson 

Wates closets, hopper cock for, T. W. McFadden 

Water elevator, C E. Glessner 389,071 

Water reg ulator attachment, M . Cresalia 388,954 

Well digging apparatus, W.Lowman... 388,889 

Well tube, B. Putney 389,164 

Wheel. T. O'Brien 388,907 

Wick attachment, lamp. F. Russell 389,171 

Winding shuttle quills, etc.. machine for, V. 

Royle 889,013 

Windmill. J. S.Philpott 389.007 

Window. H. Tintrop 388,932 

Wire rope clamp, O. Crosby 
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Inside Page, ench Insertion - • 
Back l'age, ench insertion - • 



- 75 cents a line. 

- 81. OO ii line. 



The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and Is 89t In agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



. 389,170 
, 388,819 
, 383,818 



388,993 



Edison Lamps 

From 3 to 40 Volts, for'Batteries and Dynamos. 

Lamps % to Candle Power, $1.50 each. 

The Edison United Mfg. Co., 

05 FIFTH AVENUE, NEW YORK. 



TELESCOPIC OBJECTIVES AND MIR- 

rors. Their preparation and testing.— By H. Grubb, F. 
B. S. An Interesting description of the processes now 
employed in the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
glass, contained in Scientific American Supple- 
mhnts. Nob. 548 and 549. Price, 10 cents each. To be 
obtained at tbis office or from any newsdealer. 



SEBASTIAN.MAY&CO'S 

Improved Screw Cutting 

Foot& 
Power 

Drill Presses, Chucks, Drills, 
Dogs, and machinists* and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application. 
165 W. 2d St., Cincinnati, O. 



LATHES 




LIGHTNING CONDUCTORS.— DESORIP- 

tion of a new form of apparatus for testing lightning con- 
ductors, and the method of using it, Illustrated with 8 
engravings, contained in Scientific American Sup- 
plement, No. 596. Price 10 cents. To be had at this 
office and from all newsdealers. 



DELAFIELDS PAT. SAW CLAMP 
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With saw for cutting metals. Saves all the broken 
hack-saw blades. In use over two years in all parts of 
the country. The new clamps have the edges bevelled 
that h«ld the saw. By mail, with one blade, 50 cents. 
Extra blades8M"x>$"," Star," 7 cents each, 70 cents per 
dozen, by mail. Blades 8" xl", " Stubs," 35 cents each, 
by mail. Discount to dealers. 
NOROTON MFG. WORKS, Noroton, Conn. 



CITY OF LONDON AND SOUTH- 

wark Subway.— Description of a new underground rail- 
way now in course of construction in London. "With 7 
figures. Contained in Scientific American Supple- 
ment, NO. 0'i0. Price 10 cents each. To be had at 
tbis office and from ail newsdealers. 



Complete Steam Pump 

'ONLY SEVEN DOLLARS fri> 



DEMAND THlSvPUMP 
OF YOUR X,,,'' 



■LEIR- ,-'.' .-"" TO US FOR PRICES^ 

'' VanDuzen's Patent 

VanDuzen 8c Tift. 

.-^SOLEL MAKERS-. 
(j_NCIININ/£\TI, \J^^S 



ELECTRICAL STRESS.— AN INTER- 

esting paper by Prof. A. W. Rucker, on the strpsses 
that exist in a dielectric between conductors of different 
potentials. With 9 figures. Contained in SCIkntIFic 
American StrpPLKMENT, No. 040. Price 10 cents. To 
be had at tbis office and from all newsdealers. 



OIL WELL SUPPLY CO. Ltd. 

91 A: 9 2 WATER STREET, 
Pittsburgh, fa.. 

Manufacturers of everything needed for 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 6C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

Pierce Well Excavator Co. 
,\ew York. 



* GENTS* now is the time to sell our new, improved 
£m - self -lighting gas burner; sells at sight to every gas- 
consumer. Good salesmen wanted in every city in the 
U. S. Send for latest prices. The Matchless L iff lit - 
inir 'Company, Patentees, 132 Reade St., New York. 




for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 




ICEHOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained In Scientific American Sup- 
plement. 59. trice 10 cents. To be had at this office 
and of all newsdealers. 




?RINT 



PTITITT PKKSS *3. Circular size *8. News- 

To ..... 

p 1 pi\fl&C, to factory, KELSKY &CO 



paper size $44. Type setting easy, 

Wr, TflTiTji printed directions. Send 2 stamps 

Ulll UWJ1 for catalogue presses, type, cards, 

XELSEY&CO. 

Meriden, Conn. 



SEVERN AND MERSEY TUNNELS.— 

Full description of these two Important engineering 
works, with two engravings. Contained in Scientific 
American ScTPr.KMENT, No. 604. Price 10 cents. To 
be had at this office and from all newsdealers. 



DESIGNS. 

Badge. K. Stachowskl 18,690 

Braid, V. Schuck 18,588, 18,589 

Hardware, surface ornamentation of builders', O. 

S. Barkentin...' 18,584 

Lamp, torch. O. Carmelia. 18,585 

Pincushion, G. F. Atkinson 18,583 

Rubber soles, ornamentation of, G. Watkinson 18,593 

Shingle or roofing plate, J. S. Thorn 1S.59] 

Statuary, group of, J. Rogers 18,587 

Toy, building block, 8. A. D. Volk 18,592 

Trimming, dress, J. Maldhof 18,586 

TRADE MARKS. 

Antiseptics and medicines f orall skin diseases, H. 

Trommsdorff .. k 15,842 

Boots and shoes, S. Norwood & Co 15,836 

Button fasteners, two-pronged, Peninsular Novelty 

Company 15,8 '18 

Cigars, ciearettes, chewing and smoking tobacco, 
and snuff, Pemberion & Hill Tobacco Manufac- 
turing Company 15,837 

Cordial, liquid vegetable blood, J. M. Buzzell 15,821 

Corsets, Darlington, Runk & Co 15,824 

Corsets. Wormser, Fellheimer & Co 15,843 

Elixir against glairs, P.Gage, Fils 15,828 to 15,830 

Hog meats and lard, Co-operative Wholesale So- 
ciety 15,822 

Jewelry, certain ornamental, H. C. Luther 15,834 

Liniment and blister and hoof salve, spavin, G. 

Tonnar 15,841 

Medicinal wash for the mouth, throat, and gums, 

C. R. Thiers 15,840 

Medicine for the cure of malariaand liver troubles, 

J.Kerr 15,833 

Medicine for the cure of scrofula, syphilis, and 

malaria, A. B. Daniel 15.823 

Photographic cameras and sensitized plates and 
films therefor, Eastman Dry Plate and Film 

Company 15,825 

Tea, D. T. Stevens & Son 15,859 

Teas, Merritt & Ronaldson 15,835 

Tobacco, smoking and chewing. Gradle & St.ro tz... 15,831 
Tobacco, smoking, chewing, or plug, Kentucky R. 

R. Tobacco Company . . 15,832 

Umbrella frames and parts thereof, S. Fox & Com- 
pany 16,826, 15,827 



THE WORLD TYPE WRITER 

8. 
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It will answer the purpose of a high priced machine in the majority of cases. 
THE WORLD TYPE "WRITER CO., 30 Great Jones Street, NEW TOOK. 




GEOLOGY EXPLAINED IN ITS SIM- 

glest Form.— An Interesting object lesson in geology, 
ontalned in Scientific American Supplement. No. 
630. Price 10 cents. To be had at this office and from 
all newsdealers. 



CATALOGUES EBEE TO ANY ADDRESS' 
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WOOL HAT MAKING.— FULL DE- 

scriptlon of the process. — W>>ol washing, carding and 
forming, settling, bumping and washing out, stretch- 
ing or stumping, drying, storing and steaming, pulling 
out, dyeing, blocking, storing, pressing, finishing, round- 
ing, curline and ironing, paring, trimming and shaping, 
velouring off. With 20 figures. Contained in Scientific 
American Supplement, Nos; «3H. tt-JN, and 0£9. 
Price 10 cents each. To be bad at this office and from 
ail newsdealers. 



GUILD & GARRISON 

BROOKLYN, PT. "ST., IT. S. .A., 

Builders of Steam Punipi for Water and every de- 
scription of Liquids or Semi-liquids. Vacuum Pumps 
of the highest efficiency. Filter Vr< 



GaN, mud Acid Mowers 
Boiler Feed Pumps, etc. 



ess Pumps, Air, 
Air Compressors. 



A l'rlnted copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named In the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a little more. For 
toll instructions address Munn & Co., 3d Broadway, 
New York. Other foreign patents may also be obtained. 



LIMITING NUMBERS OF TEETH IN 

Gear Wheels.— A valuable paper by George B. Grant 
treating of the different methods of determining the 
limiting numbers of teeth In gear wheels when small 
pinions must be used. Tbe cycloidal system. The in- 
terchangeable volute system. The non-interchangeable 
volute system. Irreversible teeth. With 11 figures. 
Contained in tbe Scientific American Supplement, 
No. 59£. Price 10 cents. To be had at this office and 
from all newsdealers. 




Makes a perfect 
Pipe Wrench of any 
screw wrench. Send 
for circular. Agents 
wanted. H.W. AT- 
WATBR, 38 Warren 
Street, N. Y. City. 



PANAMA CANAL.— A PAPER BY DR. 

W. Nelson on some of the difficulties to be overcome in 
the prosecution of this work. Damming the Chagres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of the work. Contained in Scientific American 
Supplement, No. 003* Price 10 cents. To be had at 
this office and from all newsdealers. 



S cientific [Jook C atalogue 



RECENTLY PUBLISHED. 
Our new catalogue containing over 100 pages, Includ- 
ing worts on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American, 

SSI Broadway, New York. 



GOVERNMENT BREEDING FARM FOR 

Cavalry Horses.— A paper by Lieut. S. C, Robertson, U. 
S. A., outlining a plan for the establishment of a breed- 
ing farm for horses maintained and controlled by the 
government, and discussing the economic features of 
the scheme. Contained in Scientific American Sup- 
plement, No. 0O0. Price 10 cents. To be had at this 
office and from al) newsdealers. 




Improved Stone Channeling Machines, 
ROCK DRILLS, 

Gadders, Quarry Bars* Pluir 

and Feather Drills* and 

general Quarrying Machinery* 

Send lor full descriptive catalogue. 

Ingersoll Rock Drill Co., 

10 PARK PLACE, New York. 



AIR, PURIFICATION OF. — BY D. 

Prince, M.D. An experimental stud v in relation to the 
removal from the air of the dust or particulate material, 
supposed to produce yellow fever, small-pox. and other 
infectious disease. 1 illustration. Contained in Scien- 
tific American Supplement, No. 509. Price 10 
cents. To be had at this office and from all newsdealers. 



ROCK DRILLSii^f *»■ 



AIR COMPRESSORS & \ 

GENERAL MACHINERY FOR g"{CW""~~~~ ' 
Ml NINcXuNNEUNG. Jl ~ '"'" 

I RAND DRILLCo 23 Park Place newydri^ 



TO BUSINESS MEN. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wuicn you decide it is 
for your interest to advertise. Tbis is frequently done, 
for the reason tnat tne agent gets a larger commission 
from tbe papers having a small circulation than Is allow- 
ed on the Scientific American. 

For rates Bee top of first column of this page, or ad- 
dress 

MUNN tfc CO.. Publishers, 

301 Broadway* New York. 

ELECTRIC LIGHT AND POWER. 

Edco system o f Arc and Incandescent Lighting. Di- 
rect or in connection with the Storage Batteries of the 
Electrical Accumulator Co. Dynamos, Motors, Lamps, 
Batteries, and General Electrical Supplies. 

THE ELECTRO DYNAMIC COMPANY. 

224 Carter street, Philadelphia, Paw 
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A NEW WORK ON . ^Q 



By EMORY EDWARDS 



TTJST PUBLISHED. 

The Amerlcnii Steam Engineer, Theoretical 
and Practical: with Examples of the Latest and Most 
Approved American Practice in the Design and Con- 
struction of Steam Engines and Boilers of Every De- 
scription. For the use or Engineers, Machinists, Boiler 
•Makers, and Students. By Emory Edwards, M.R. Illus- 
trated hy 77 engravings. In one volume, 12mO, 4U pages. 
Price $t50, by mailjree of postage to any addttss in the world 

CONTENTS :— Introduction. Chapter 1 The Theo- 
ry of the Steam Engine. II. On the Burning of Fuelin 
the Furnace of a Boiler. III. Forms of Steam Boilers. 
IV BoilerEconomy. V. Economy in Use of Steam. VI. 
Slides Valves. vll. Proportioning Ports and Slide 
Valves. V1IL. Valve Motion Diagram. IX. How to Set 
a Slide Valve. X. Engine Proportion and Construction. 
XI. Unitpd States Government General Rules and Reg- 
ulations for Steam (Marine) Boilers. XII. To Find the 
Sizes (Diameter) of Cylinders for Compound Engines- 
Horse Power Required— Boiler Pressure and Speed of 
Piston being given. XIII. To Find the Mean Pressure. 

XIV. The Trenton Steam Engine— Automatic Cut-off. 

XV. The Green Automatic Cut-off Engine. XVI. Agri- 
cultural Engines. XVII. Improved Corliss Engines by 
the Watts Campbell Company. Newark, N.J. XVIII. 
Steam Yachts and Launches. Appendix— Boiler Felting 
or Covering. Index. 

BY THE SAME AUTHOR. 

The Practical Steam Engineer's Guide in the 

Design, Construction and Management of American 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps. Boilers, Injectors. Governors, Indicators, Pis- 
tons and Rings, Safety Valves and Steam Gauges. For 
the use of Engineers, Firemen, and Steam Users. By 
Emory Edwards. Illustrated by 119 engravings, 5thedl- 
tion, revised and corrected. Inonevolume. 12mo,420 
pages S"^»50 

Hlodern American Locomotive Engines, their 
Design, Construction, and Management. Illustrated. 
12mo,3?3pages *. 8*A.OO 

Alodern American Mnrine Engines* Boilers, 
and Screw Propellers. Their Design and Construc- 
tion, showing the Present Practice of the moBt Emi- 
nent Engineers and Marine Engine Builders in the 
United States. By Emory Edwards. Illustrated by 30 
large and elaborate plates. 4to $5.00 

A Catechism of the >lmine Steam Entrine. 
For theuseof Engineers, Firemen, and Mechanics. A 
Practical Work for Practical Men. Illustrated by 63 en- 
gravings, including examples of the most modern en- 
gines. Ft th edition. 12mo. 414 pages $2.00 

ty The above or any of our Books sent by mail, free of 
postage, at the publication vrices. to any address in the world. 

£&~ Illustrated circulars, 4(o, showing the full table of 
contents of each one of Emory Ea/wards , works, sent free and 
free of postage to any one in any part of the world uho will 
furnish us with his address. 

EF" Our new revised Catalogue of Practical and Scientific 
Books, 84 pages, Svo, as well as a Catalogue of Books on 
Steam and the Steam Engine, Mechanics, Machinery, and 
Dynamical Engineering, and a Catalogue of Books on Civil 
Engineering, Bridge Building, Strength of Materials, Eail- 
road Construction, an.i other Catalogues, the whole covering 
every branch of Science applied to the Arts, sent free ana 
free of postage to any one in any port of the world who will 
furnish his address. 

HENRY CAREY BAIRD & CO., 

INDUSTI U AL PUBLISHERS. BOOKSELLERS & IMPORTERS 

810 Walnut St., Philadelphia, Pa., U. S. A. 



•A PERFECT SEWING MACHINE 

MOTOR. 

RUNS BY HYDRANTWATEB 
PRESSURE 

■ ':<. :;"' ; . Of-. L 1 3 I5.00 k ^ : -'~ 

\F-:_r:~t SE NC FOR CIRCULAR 

TUERK WATER METER CO. 

SYRACUSE N V 



NATURAL ttAS INDUSTRY AT PITTS- 

burg. Pa.— A brief history of the Chartiers Valley Gas 
Company. With 5 illustrations. Contained in Scien- 
tific American Supplement, No. 627. Price 10 cents. 
To be had at this office and from all newsdealers. 



PHILA. SPECIALTY CO. 

Manufacturers and Representing Manufacturers, 

OFFICE: FACTORY & WABEROOM8: 

110 No. 4th Street, 128 & 130 Broad Street, 

PHILADELPHIA. 

Introduces into the market only Specialties of ex- 
ceptionable merit— simple in nature (patented new 
or secret processes or otherwise). 

Fair, libera] treatment. Live house. To insure reply, 
give full particulars and enclose stamp. 



AMMONIA SULPHATE— A PAPER 

by Watson Smith. F.C.S.. describing Gruneberg's appara- 
tus and process fur making sulphate of ammonia. With 
3 figures. Contained in Scientific American Sup- 
plrmicnt, No. 5HC- Price lOcentB. To be had at this 
office and from all newsdealers. 

t*7\at:e3F1 asot'or.s. 

I The most efficient and economi- 
I cal means of obtaining from one- 
I eighth to fifteen horse power and 
I upward. A motor which does 
I the greatest amount of work with 
I the use of the smallest stream 
I of water, specially adapted for 
I running cheaply and efficiently, 
J Printing Presses, Elevators, 
I Church Organs, Coffee Mills, 
■ Sewing Machines, Lathes, Den- 
I tal Contrivances, and in fact, 
I any piece of Mechanism. 
P Bingham ton Hydraulic 
Power Co., ltfj State Street, liinghnmtou, N. Y. 




T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

ItTRDSKOKO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



ETIOLOGY OF SCARLET FEVER —A 

lecture by Dr. B. Klein, F.R.S., on the communicability 
of scarlet fever through the use of milk derived from 
cows to which a mild form of the diBease has been given 
by man. Contained in Scientific American Supple- 
ment. No. 629. f rice 10 cents. To be had at this office 
and from all newsdealers. 




EVERT USER OF MACHINERY 

SHOULD LEAKS 

How to Dse Loose Pnlieys. 

Useful information on this subject 
is given in our "Catalogue No. 55." 
Sent free to any address. 
Van Dl t ze.v & Tipt. Cincinnati, O. 



The Koch Patent File, for preserving newspapers. Mag- 
azines, and pamohlets, has been recently improved and 
price reduced. Subscribers to the Scientific Amehi- 
can and Scientific American SUPPLEMKNTcan be 
supplied for the low price of $ 1.50 by mail, or $1.25 at the 
office of this paper, Heavy board fides; inscription 
"SCIENTIFIC AMERICAN." in gilt. NecesBary for 
every one -who wishes to preserve the paper. Address 
MUNN dk CO., Publishers Scientific American. 

try Pace*! Pat. Tmf mow p 

CUSHIONED E*B DkUXS. 



CURE DEAF 



Whiipers heard distinctly. 
,k A proof*, FREE. Add«« 
««Uaar.'lliaCOX v 853B"»*way.N.Y. H«*tU»w«. 



Comfortable, Invisible. Illustrated book A proofs, FREE. Addrc 




yon will buy of us as long as you live. Fact ! 



OUR PRIDK. The Pattern Maker. Has two 

Inches marked by eighths on the large blade; oil-temper- 
" H rather hard, made for severe use. The small blade is 
one to please mechanics. 
Ebony handle, metal ends 
Price $1.00; but for 30 
days we will sell 4 for 
00, postpaid. Remit 
in what is 
most conve- 
nient. Send 
for our 48- 
page illus- 
trated list, 
free ; also 
"How to use 
a Razor." If 
we sell you 

one knife, 

MAKER & GROSH, 40 * Street, Toledo, Ohio. 



THE MICHIGAN MINING SCHOOL, 

HOUGHTON, MICH. 

This School offersatwo years' practical course in Min- 
ing Engineering, Mineralogy, Petrography, General and 
Economic Geology, Chemistry, Assaying, Surveying, 
Mechanical Drawing, and related branches. In 1889 the 
course will be increased to three years for all students 
entering after 1888. The School, being centrally located 
in the Mineral Region of Lake Superior, affords special 
advantages for instruction in practical mining. The cli- 
mate of the region is cool and healthful, and as the 
School is a State institution, the tuition is free. For 
catalogues and further information, address 

M. E. WADS WORTH, Director. 



ACBCQTflQ FELTINe WKS. I Hair- Felt 
HwDLO I UO Cement Felting | Coverings 
98 Maiden Lane, N.Y. I For Heater. Steam & Water Pipes 



GOING INTO THE POULTRY BUSI- 

ness.— A paper by P. H. Jacobs, reviewing the commer- 
cial aspects of poultry raising, and giving many useful 
hints upon the subject. Contained in Scientific 
American' Supplement, No. 5»6. Price 10 cents. To 
be had at this office and from all newsdealers. 



ERIE ENGINE WORKS. 



INFLUENCE MACHINES.— A PAPER 

by James Wimshurst, giving a complete nccount of the 
recent forms of generators of static electricity. With 
13 figures. Contained in Scientific American Sup- 
plement, No. 647* Price 10 cents. To be had at this 
office and from all newsdealers. 



Automatic c offEngines 

Horizontal and Vertical. 
Specially adapted for Electric 
l-i gluing, xaclit and Hoist- 
ing Engines. Turbine water 
wheels. Constructors of Special 
Machinery of any description. 
YORK. WANUF'G CO., YOllK, PA., U.S.A. 




THE AGE OP THE STARS. — BY 

Prof. Janssen. History of the discoveries that have led 
to the introduction of the doctrine of evolution in the 
science of astronomy. Contained in Scientific Amer- 
ican Supplement, Nos. 030 and 631. Price 10 cents 
each. To be had at this office and from all newsdealers. 



Fat an Electric Bell In your house or shop. 

7onoan4oHyoarBelfTithourCompleteOutflt. PrioeWBO 

Outfit consists of 1 Electric Bell, 1 Battery, 1 Push Button, 

I0O feet Wire, and Staples for Wire. 

C. B- TOUES <fe EEO., 

SS & 57 Longworthi CINCINNATI, O. 

It is important to us that yon mention this paper. 



FIFTY YEARS 1 PROGRESS IN TELE- 

graphy.— By W. H. Preece, F.R.S. An interesting his- 
torical paper, improvements in apparatus. Tele- 
phones. Pneumatic telegraphs, Cables, Railway tele- 
graps. Capital invested in telegraphs. Contained in Sci- 
entific American Supplement, No. 607. Price 10 
cents. To be had at this office, and from all newsdealers. 



Barnes' Patent Foot Power Machinery. 

^Workers of Wood or Metal, 

without steam power, by using outfits of these Machines, 
can bid lover, and save more money from 
their jobs, that by any othermeansfor doing 
thelrwork. Also for 

Industrial Schools or Home Training. 

With them boya can acquire practicaljour- 
neymen'a trades before they "go for them- 
selves." Price-List Catalogue Free. 

W. F. i JOHN BARNES CO., 

No.. 1999- -Baby St., Eoeiford, 111. 




ELECTRIC WELDING.— A. PAPER BY 

Prof. Elihu Thomson, giving an account of a new way 
of utilizing the heating effects of heavy electrical cur- 
rents for causing union between piecesof me tal, whet her 
of the same or of different hinds. With 4 figures. Con- 
tained in Scientific Amkhican Supplement, No. 
59*.i. Price 10 cents. To be had at this office and from 
all newsdealers. 



:magic LANTERNS 

■-^SCIOPTICONS 

JSJ^RE-Ol? J J C N S ^ 

-F4RSI':CJ.As5s: .. . 4s- 

WOJECTOG APPARATUS r> i^ 
fouS&HODIS COLLEGES ->^ : 
m PUBLIC ENTERTAINMENTSZfqpYT 



INVENTOR'S GUIDE BOOR.— Containing over 
m 3,000 suggestions of needed inventions, covering every 
possible mechanical or useful art in life. You can't go 
amiss in it. you are certain to find something that may 
lead you to paying invention. Paper cover 60c. Cloth 
$1.00. Address Geo. A. Ries, Poplar Bluff, Mo. 



.DPI.EX GAS REGULATOR CO. City, 
I county, and state rights for sale. On exhibition 
' at 105 Went 41st Street, New York. 



PROPULSION OF STREET CARS.— 

A paper by A.W.Wright, in which an endeavor is made 
to solve the problem as to the amount of powerrequired 
to start astreet car and keep it in motion under average 
conditions. Contained in Scientific American Sup- 
plement, No. 533. Price 10 cents. To be had at this 
office and from all newsdealers. 




WJEITMYER PATENT FURNACE 

BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Engines, Traction and Portable Engines 

STEAM H.O.A.X3 ROIiIiXilia^ 
Manufactured by Foundry and Machine Department, 

Harristurg, Fa,, TJ. S. -A.. 



The 



TRENTON ENGINE 



ft* 



UTOMATIC CUT-OFF BALANCE VALV 



■F BAL 

d duram 



ghest duty, economy, and durability guaranteed. 
Thenix Iron Co. Trenton. N. J., M'f'rs. 
r\ Van Winkle, Agt., 91 Liberty 8t.,N. Y. 



For Some Live Manufacturer. 

A patent on the most simple and effective device in 
Painters' Trestles has lately been applied for. By pull- 
ing an endless chain, the painter can cover any part of 
an ordinary sized building in sixty seconds. Can be 
manufactured for $12, and weighs but seventy pounds. 
Model of same has now been completed, and the inven- 
tor solicits communications from practical manufac- 
turers with a view to disposing of the patent and the 
right to manufacture on royalty. Address 

W. K. PEDRICK, Lock Box 277, Jersey City, N.J. 




CLARK'S NOISELESS RUBBER WHEELS 



No More Splintered Floors. 

Different Styles. Catalogue Free. 



Geo. P. Clark, Box L.Windsor Locks, Ct. 



WEncy do- HH Diamond ■ Book free, H 
pedia of T| Drills and T 25c. for T 
700 Engrav W Lightning I mailing it. I 
ings of I ■ Hydraulic I .American I ■ 
WELL IJ WELL XJ *«U Works, JJ 
TOOLS, IV Machines.BH Aaron, 111, ■■ 




Patent Globe Hitch-Strap Fastener, 

by the aid of which Hitching Straps are made 
taut or slack at will while driving. Sample 10 
cents. OHIO UKOOMKIt CO.. 
Lock Box 34. Cleveland, Ohio. 



ELECTRIC CONVEYORS.— DESCRIP- 

tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. Con- 
464. l'rice 10 cents. To be had at this office and from 
all newsdealers. 



c L. 
P » 



2nd &C3t MACHINERY 

N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 



THE 




Copying Apparatus 

One thousand copies in black* 
No special paper, no stencil, no 
special pen required. The natu- 
ral handwriting is so exceeding 
faithfully reproduced that in 
most cases "E3clipse" Circulars 
have been taken for ordinary 
written letters. Circular and 
specimen on application, > 

FELIX F. DAUS & CO., 
698 Broadway, New York. 



f>er night. A 
ight and pro- 
fitable busi- 



$10.00 to $50.00 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical.: 2 
Mathematical, 3 - Meteorological, 4 Magic Lanterns, etc. 
L. MA N Ai-iSE, JSfS M»di«nn Street, Chicago, 111. 



OCCIPI A I Democratic Campaign Text Books. 
rrlblHL Republican Editions of 20u,000 each. 
Both books prepared by direction of the Democratic and 
by National Republican Committees. Only authorized 
books issued by the committees. Will he in enormous 
demand everywhere. Never sold to public before. They 
contain the official and all the information to equip the 
statesman, orator, politician, factory hand, mechanic, 
farmer, laborer, merchant, clerk, soldier, or student in 
all matters relating to the great political issues of pres- 
ent campaign. Price of book : Democratic, $1.00 ; Re- 
publican, 50c. Sample copies, 40 per cent. off. Gentlemen, 
ladies, workmen, all. Greatest opportunity in years as 
agents. Apply at once. Brkntano's, 5 Union Sq., N. Y. 



TARE THE 

C h icago ai 
dianapolis.Ci 
winter cities 
the 



Ml MONON ROUTE 



BET W KEN 

J Louisville, In- 
Jfcinnati, and all 

of Florida and 

South, 



E. O. McLIormick, Gen. Pass. Agent, Chicngo. 



D A D D C I MACHINERY. 

K Kk KKtl £ '°' HOLMES, 

mm ' • ■ * ■ * ^ m ^ m BOTPALO, N. Y. 




GOLD MEDAL, PABI8, 1878, 

BAKER'S 



Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength, of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent a 
cup. It Is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 
Sold hy Grocers everywhere. 

W. BAKER & CO., DoSsTer, Mass, 



QUARANTINE STSTEM OF LOITISI- 

ana. —By Joseph Holt, M. D. Description of the methods 
of disinfection practiced. With 4 figures. Contained in 
Scientific American Supplement. No. B27. Price 10 
cents. To be had at this office and from all newsdealers. 



A 



NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scientific American Supplement, sent 
free of charge to any address. 

IHUNN <& CO., 361 Brondway, New York. 



PULLEYS, HANGERS, 



prosress machine; works, 

FRICTION CLUTCHES. 44 Park piaoo, isr. sr. 



ICE & REFRIGERATING 



Machines. York Pa- 
tent. YORK MFG 
CO., Yc*k. Pa. 



TTnited States Engineer Office, 34 West C011- 
mj gr**H8 Street, Detroit, Mich., September 15, 1888. 
Sealed proposals, in triplicate, will be received at this 
office until 2 o'clock p. m., October 15, 1888, at which time 
and place they will be publicly opened, for removing 
solid rock and bowlders from the channel of Detroit 
Kiver at the locality known as Lime Kiln Crossing. The 
government reserves the right to reject any or all pro- 
posals. For further information apply at this office. 
O. M. POE, Colonel of Engineers, Bvi. Brig. General, U.S.A. 



mayor's Office, City Hull, 

Brooklyn, N. Y., August 28, 188?. 
Notice iB hereby given that the time for the reception 
of designs for the Soldiers' and Sailors' Monument has 
been extended to October 10, 1888. Competitors must 
comply with the conditions of the competition on file in 
the office of the Mayor. 

ALFRED C. CHAPIN. Mayor. 
THOMAS B. RTTTAN, Chairman Memorial Committee. 
JOHN MCCARTY, President Board of Aldermen. 



ARCHITECTURAL B2E 



Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the I atest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Archi- 
tects' And Builders 1 Edition of tlw Scientific 
American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion and approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $'3.00 a volume. Stitched in paper 
covers. Subscription price, per annum, ¥2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

FOREIGN PATENTS 

THEIR COST REDUCED. 



The expenses attending the procuring of patents Id 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
arge proportion of our Inventors patenting their inven- 
tions abroad 

V A NAD A .—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, 2*ew 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and Is steadily increas- 
ing. 

ENGLAND.- The new English law, which went into 
force on Jan. 1st. 1885, enab'es parties to secure patents 
in Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to everyquarter of the globe. A good 
invention is like y to realize as much for the patentee 
in England as bis United States patent produces for 
him at home, and the small cost now renders it possible 
for almoBt every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
jected as In the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy. Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 

An experience of forty yeara has enabled the 
publishers or The Scientific A mkkioan to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of the.r clients promptly and proper- 
ly done and their interests faithfully guarded. 

&. pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & CO., Editors and Proprietors of The Sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices. 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN «fc CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 

Branch Offices: No. 622 and 624 F Street, Pacific 
Building, near 7th Street, Washington, D. C. 



CENTS WANTED?^' 6 " 



Ala - IV I O 1THI1 the best 

Boiler Compound made, Sold on guarantee. 
Commissions liberal. Address, with reference, 
CHAs. K. HALL, P.O. Box 682, New Orleans. I*. 



FOUNTAIN PENS8S3" ,re? **-*•*«• 



, Long Island City, N.Y. 



Jhe S cientific A merican 

~PUBLICATIONHOR 1888. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY" MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientific American Supplement (weekly), one 

year , 6.00 

The Scientific American, Export Edition (monthly) 

one year 5.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition &.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, g.oo 

Proportionate Bates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York* 



_3 DyWi BMd Elixir Atom hanyoi 

3? ud h»lr on told beads la 28 dua. 3 or 4 Pka>. da tt 
■3 W.jnw.itcj.fllOO. W aB u&M)rbod7 4Pka«.fbrU* 
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Inside Pane, each insertion - - - 25 cents a line. 
JUack Fare, each insertion - - - 81. OO a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 
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STAR HACK SAW 



These Hack Saws will cut Iron and Steel be 
yond all expectation. 

Iron working mechanics everywheremustand 
will use them. They do the work of files at one- 
tenth the cost, and in one-tenth the time. One 
Patent Nickel-plated Steel frame, and one dozen 
8 inch Blades, sent by mail, prepaid, on receipt 
of $1.50. Hardware dealers will furnish them at 
at the same price. All saws marked with a star, 
and bearing our name are fully warranted. 
MILLERS FALLS CO., 

93 Meade Street, New Torh 



For Anti-Friction Bearings, of 
Best Cast Steel. Hardened, 
Ground, nnd Burnished, from 
3-16 in. to 2 in. diameter, 
lii quality and density of metal, 
| in uniformity of temper, nnd in ac- 
/ curacy and nicety of finish warrant- 
ed unequaled. 
|y Samples and prices on applica- 

tion. 

Slmond's Rolling-Machine Co., Fltehburg*, Maas. 




TELESCOPES — THEIR HISTORY 

and the discoveries made with them.— By Prof. E. S. 
Holden. An interesting historical paper, discussing the 
development of the telescope from the time of Galileo 
up to the present day. Containedin scientific Ameri- 
can Supplement, no. 6*Jtt. Price 10 cents. To be 
had at this office and from all newsdealers. 




OIL ENGINES. 

For Printers, Steam Yachts, 
pumping water, sawinRwood, 
making ice-cream, Carpen- 
ters, Mechanics. 1 to 8 H. P. 
fuel. Kerosene. No dust. 
Automatic in fuel and water 
supply. Illustrated Cata- 
logue free. See illustrated 
notice in Sci. Am. Aug. 4,1888. 

SHIPMAN ENGINE CO. 

92 Pearl St., Boston, Mass. 



CHEMICAL AND ALLIED INDUS 

tries.— By Watson SmiLh. An elaborate report upon 
the objects illustrative of the progress, advance, and 

S resent liosition of the chemical industries shown at the 
ianchester Royal Jubilee Exhibition. Contained in 
Scientific American Supplement, Nos. 627, 62S. 
629, 630, 63*^. Price 10 cents each or 50 cents for the 
series. To he had at this office and from all newsdealers. 



CHARTER'S GAS ENGINE. 

The Simplest, most Reliable, and 

Economical Gas Engine 

in existence. 

An impulse at every revolution. 

Perfect steadiness guaranteed 

for Arc or Incandescent Electric 

Lights. 

I ndependent of gas works when 
desired, and makes its own 

Rag at a cost of 65 cents per 
I feet* or about one cent per 
hour to each indicated H. 1*. 

A Perfectly Safe Motor 
for All Places and Purposes. 

New York Agent, JOHN J. BOCKIE, 47 Dey Street. 
Chicago Agent, H. H. LATHAM, 318 Dearborn Street. 

Williams & Orton Mfg. Co. 

P. O. Box 148. STERLING, ILL. 




LEAD SMELTING.— A PULL DESCRIP- 

tion of the Lewis Bartlett process, by William Ramsay ; 
illustrated with 9 engravings. Contained in Scientific 
amekican Supplement, No. SH3. Price 10 cents. 
To be had at this office and from all newsdealers. 



TO INVENTORS 

AND MANUFACTURERS 



The 57th Annual Exhibition 

OF THE 

American Institute of the City of New York 

Will Open OCTOBER 3, 1888. 

Intending Exhibitors must make early application to 
secure proper space and clarification. For blanks and 
information, address General Superintendent, 

American Institute, New York City. 



THE GENERATION OF STEAM.— A 

lecture by Geo. H. Babcock delivered in the Sibley 
College Course. I. The production of Heat. Furnaces 
for burning bituminous and anthracite coal, wood, saw- 
dust, waste gas, natural gas, etc., described. II. The 
Generation of Steam. General principles tobe observed 
in the construction of boilers. With 14 figures. Con- 
tained In Scientific American Supplement, Nos. 
«'44ttndtit£5. Price lOcents. To be had at, this office 
and from all newsdealers. 





New Cas Engine 

"The Baldwin" 

Exhibited at the late American Institute Fair, New York. 
A four horse-power engine in connection with storage bat- 
tery, running 84 incandescent electric lights (and without 
battery, 32 lights), giving a perfect light, with all the steadi- 
ness that can be obtained from the high-speed steam engines 
in common use for electric lighting, and permittinganynum- 
berof lights to be shut off or turned on without affecting the 
remaining lights in the slightest degree. A marvel of beauty, 
perfection, and power, adapted to lighting, pumping, and all 
purposes where a safe and cheap power is required. Manu- 
factured and guaranteed by 

Otis Brothers cfc Oo. 

g^ Elevators and Hoisting machinery, 

m 38 PARK. ROW, NEW YORK. 



THE PHONOGRAPH.- -A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained In Scientific American Supple- 
ment, No. 632. Price 10 cents. To be had at this 
office and from all newsdealers. 




STEAM ENGINES 

Upright and Horizontal, 

Stationary, 

Portable and Semi-Portable. 

8 to 16 Horse Power. 

Illustrated Pamphlet Free. Address 

AMES LEFFEL & CO. 

SPRINGFIELD, OHIO, 

or 110 Liberty St., New York 



HOME-MADE INC QBATOR.— PRACTI- 

cal directions for the munuf acture of an effective incu- 
bator that has been carefully tested and found toper- 
form all that may be reasonably expected ; with direc- 
tions for operating. With 4 figures. Contained in Sci- 
entific American Supplement. No. «30. Price 10 
cents. To be had at this office and from all newsdealers. 



The DUNNING BOILER 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years 
experience, and now have vn equaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Application* for Patents in the United 
States, Canada, ana Foreign 'Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Boobs. Labels, Reissues. A ssignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tent*, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
Cent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

ffttJNN 6t C©., Solicitors ot Patents, 

361 Sroad way. New York. 
BRANCH OFVICKS.-No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street. Washington, D. C. 




Oldest and Best 

FOB 

Steam and Hot Water 
HEATING. 

Over 1 3, BOO in use. 

MANUFACTURED BY 

If. T. Central Iron Works, 
Lock Box 40, 

GENEVA^ N. Y. 




copptR Tuats. -3 

1RASS.BR ASS WWl 



Mention this paper. 



THE COPYING PAD.— HO W TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the anliineink 
by which the copies are made; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




MACHINERY PALACE OP THE PARIS 

Exhibition of 1889.— Description of the main gallery of 
the machinery Palace, and ot the 3623* foot trusses 
which are to be used in its construction. With 2 en- 
gravings. Contained In Scientific American Sup- 
plement, NO. 594. Price 10 cents. To be had at this 
office and from all newsdealers. 



■flD fi A I C Patent for a Simple and Compact 
, Ufl OHLCi Knife Cleaning Machine. Seeifh 



FUR OHLCi Knife Cleaning Machine. See illus- 
trated notice in Scientific American of Septem- 
ber 1, 18S8. For particulars, address ROBERT W. 
JAMIESON, Prince Albert, Saskatchewan, N.W. T.,Can. 



GAS ENGINEERING, RECENT PRO- 

gress In.— By A. Macpherson. Regenerative system of 
retort firing. Improvements in gas purification. Burn- 
ers and regenerative lamps. The Welsbach gas light, 
Paraffin as a rival of coal gas, oil in gas making. Prices 
of residual products. Containedin Scientific Amehi- 
can Supplement, No. bill. Price 10 cents. To be 
had at this office and from all newsdealers. 




NAVAL ARCHITECTURE.— AN IN- 

teresting review, by Mr. R. Duncan, of the progress 
that has been made In this branch of science during 
the last fifty years. Contained in Scientific Ameri- 
can Supplement, No. 589. Price 10 cents. Tobe 
had at this office and from all newsdealers. 




The Original Ummlcanized Packing. 



CALLED THE STANDARD 



As it Is thePacking by which 
all others are compared. 
JENKINS PACKING unless 



Accept no packing 
stamped with our '* Trade Mark. 

fTl John Street, N. T. 



JENKINS BROS. 



106 Milk Street, Boston. 
91 North 5th St., Phila. 
.64 Dearborn St., Chicago. 



The "ALLAHD" SPIRAL SCREW DRIVER. For Light and Rapid Work. 

For Machinists, Gun and Locksmiths, Cabinet Makers and others. The greatest labor sav- ~ " 

big tool extant. 

Saves its cost in 

a very short time. 

Best quality of material. Superior workmanship. No tiresome turning of the hand and _ „__- 

twisting of the wrist. Price $2. £5, postpaid. %W See illustrated notice in Scientific American, September 

1.18SS. THE ALFOltD & KEKKELE CO., Sole Agents, 77 Chambers Street, New York 




JAMES B. EADS— AN ACCOUNT OF 

the life and labors of this eminent engineer. With a 
portrait. Contained in Scientific American Supple- 
ment, No. 59*2. Price 10 cents. To be had at this 
office and from all newsdealers. 




KEIJFFKL & ESSKK, New York, 

INDELIBLE DRAWING INKS. 

Black, Brown, Blue, Green, Scarlet, Carmine, Yellow. 

The best ever produced. Have our Patent 
Ink Filler, which regulates supply to pen ; 
prevents soiling outsideof pen-blades -, is the 
only cleanly device for filling pens. Sample 
assortment, seven vials (of above colors), 
mailed on receipt of 50 cents. 



PNEUMATIC DYNAMITE TORPEDO 

Gun. — An exhaustive account of this new weapon and 
of the experiments made with it; along with a descrip- 
tion and Illustration of a proposed dynamite cruiser, 
with 6 figures. Contained in Scientific American Sup- 
PLIEMENT, No. 593. Price 10 cents. To be had at this 
office and from all newsdealers. 




The CIJSHMArV Patent 

3 Pinion Geared Scroll Chucks 
with their latest improvements 
are unexcelled. Made in all sizes 
from t% inch to 12 inch diameter, 
and are sold by the trade all over 
the world. 

Manufactured by 

The Cushman Chuck Co., 

Hartford, Conn. 



HOW TO MAKE AN INCUBATOR.— 

Full directions, illustrated with 7 figures. Also direc- 
tions for operating the apparatus. Contuined in 
Scientific American Supplement, No. 61 'J. I'ricelO 
cents. To be had at this office and from all newsdealers. 




STORAGE BATTERIES FOR ELEC- 

tric Locomotion.— A paperby A. Reckenzaun. offering a 
few facts and figures relatin g to th e present state of the 
subject of the application of storage batteries to loco- 
motive purposes. Contained in Scientific American 
Supplement. No. 625. Price 10 cents. To be had at 
this office and from all newsdealers. 



WifotiPE 



Address JOHN A. ROEBLING 'S SONS, Manufactur- 
ers, Trenton, N. J. , or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 



INVENTORS and others desiring new articles manufac- 
tured and introduced, address P. O. Box 86, Cleveland, O. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Containedin Scien- 
tific American supplement. No. 624. Price 10 
ceuts. To be had at this office and of all newsdealers. 



kllft Furnaces. 

Expose an Immense Heated 
Surface. 

Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air in Abundance. 
Fourteen Years of Test. 
Universally satisfactory. 

Send for " Oar Furnace Book." 

Abram Cox Stove Co., 

manufacturers. 
Philadelphia and Chicago, 




A Jfc \mj f* Wanted 50.000 Sawyers Q A Uf O 
QHIf Oanil Lumbermen toOMff q 



send us their full address for a copy of Em- - 
arson's W Book of SAWS, We are first A 
--— igand *% 
tempering Sawn with wonderful effect 



-P% to introduce Natural Gas for heating and 

W tempering Sawn with wonderful effect u P-%*» 
on improving their quality and toughness, WW 
ana rilinnr 11 a tn raHnna nrinao IHil nana w W 



s 



enabling us to reduce prices. Address 
EMERSON, SMITHS CO. (Ltd.), O 



Beaver Falls, Pa. 



ICE and REFRIGERATING MACHINES 

The Piotet Artificial loe Company (United), Room 6, Coai & Jron Exchange,. New York. 



CHALLENGE 



BRASS-WORK 



Small Brass Work-* Models 

A Specialty, 

Also Nickel Plating. 



T. L,. 



OlcKEEN, 
Easton, Penn. 



1ACUSE MMiEABLE IRONWOR 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



AUTOMATIC CUT OFF ENGINES.I^&S 

MANUFACTURED UPON SCIEN1 l%C AND PRACTICAL PRINCIPLE 

1 BALL ENGINE Co. El R i f Pa 



THE 



gthntxiu JUwmcatt 

ESTABLISHED 1846. 

The Most Popnlar Scientific Paper in the World. 



Only $3.00 a Year, Including Postage. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc 
Complete List of Patents each week. 

Terms of Subscription.— One copy of the SCIEN- 
TIFIC American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, fl.OU. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc.; pay- 
able to 

XvXTJXTIT <Sc CO., 

361 Broadway, New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thec Scientific: American, but is uniform therewith 
Id size, every number containing sixteen large pages full 
ot engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, Archaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, mining. 
Ship Building, Marine Engineering, ..Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable In no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in tbe Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
eiucan and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
an d remit by postal order, express money order, or check, 

MUNN Jt Co., 361 Broadway, N. V.. 
Publishers Scientific American. 



Builders Edition. 

The Scientific American Architects' and 
Builders' Edition Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it tbe Largest Circulation of any 
Architectural publication in the world. Sold by •al 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PRINTING INKS. 

THE "Sc ientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard St*., Phila., and 47 Rose St., opp, Doane St., N. T. 



© 1888 SCIENTIFIC AMERICAN, INC. 



